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MAGNETIC TAPE 


WILL GIVE YOU CONSIDERABLY 
BETTER RESULTS 
YEAR IN AND YEAR OUT 


Your record heads will last 5 times 
longer because BASF tape is mirror 
finished. 

BASF tape is supplied in a dust-free 
sealed bag, leader and switch tape 
at each end, AND a handy “L” clip. 

BASF tape is available in 8 reel 
sizes, in STANDARD, LONG PLAY, 
DOUBLE PLAY AND TRIPLE PLAY. 

The strong cardboard swivel box 
protects your tapes and is conveni¬ 
ent for storing. 

National distributors: 


MAURICE CHAPMAN & CO. PTY. LTD. 

210 Clarence St. SYDNEY Phone 291704 
Telegrams “CHAPPY" Sydney 
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Scientific Writing 

To those who can gain access to a copy, I 
would commend a paper by J. B. Reubens in the 
January, 1967 issue of “Proceedings, The Institu¬ 
tion of Radio and Electronics Engineers, Aus¬ 
tralia.” 

Speaking as managing editor of an American 
magazine, Reubens states that the vast majority 
of formal scientific papers are poorly written, and 
that this fact is adding seriously to the problems 
of scientists and engineers, who are seeking to 
keep up with developments. 

The statement lines up with the observation in our own August, 
1964 editorial that “preoccupation with the subject is causing many 
to ignore the time-honoured art of expression. Skilled at their own 
technical level, they seem chronically unable to write anything resemb¬ 
ling good, well punctuated, well composed English.” 

Reubens suggests that, in part, readers and editors are to blame 
for this state of affairs. If a writer has high academic or technical 
qualifications it may be reckoned as somewhat irreverent to question 
his phraseology. And, if he is not questioned, he feels no incentive to 
improve his literary style. 

Furthermore, there is little chance that the writer’s style will 
improve spontaneously, because it reflects an initial and continuing 
lack of interest in good writing and effective communication. He has 
deduced facts, he has set them down; these are the things that matter. 
If his readers fail to benefit by them, it is their fault and their mis¬ 
fortune. 

In fact, says Reubens, a writer may come to regard as good 
scientific writing, prose which is characterised by florid word-choice, 
circumlocution, multiple qualification, involved sentence construction 
and such like. Reubens quotes examples to illustrate his contention, 
proceeding thereafter to give constructive suggestions about style and 
approach. 

It is appropriate here to quote Kenneth Calkins in “Boeing 
Magazine”: A scientist was asked whether he played bridge. Sighing 
deeply, he explained: “I came from a family in a sub-normal socio¬ 
economic group and game orientation was not a part of the ethnic 
culture.” 

Recent quips in the daily Press about “bafflegab” are meant to be 
humorous but there is a sense in which they are not funny. 
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COVER PICTURE: A modern military packset , with its compact 
transistorised circuitry and advanced design technique, is a far cry 
from the packsets of World War 11, with their frail valves and 
heavy batteries. Illustrated is the new TRO.906 ,, Squadcal f> high 
frequency, single sideband packset now in production by Ratal 
Communications Ltd. (See also page 12). 
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A COMPLETE HI-FI RANGE 


fine audio furniture 


INSTROL AMPLIFIER-TUNER MODEL ATI. 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.M.S. 
(Music power 36-40 watts). 

PRICE 

Without cabinet. $133.50 

Extra for cabinet: 

Walnut or Maple. $15.00 

Teak or matched special. $16.50 

JUST RELEASED! NEW MODEL A1 Amplifier only. 
Same specifications as ATI, but without tuner. Price 
without cabinet $108 cabinet extra as for ATI). 


INSTROL - PLAYMASTER No. 4 STEREO 
AMPLIFIER (“R.T.V. & H./’ May. 1962). A high- 
quality 9-watt-per-channel Stereo Amplifier. The 
No. 4, and all others in the Instrol-Playmaster 

range, are precise¬ 
ly to this maga- 
zine’s original 
specifications. 

Kit of parts. $73 
Built and tested. 

$93.80 


INSTROL-PLAYMASTER No. 106 STEREO 
AMP/TUNER (“R.T.V. & H,/’ December. 1963). 
No. 4 Amplifier and No. Ill Tuner in combination 
make this high-quality Playmaster No. 106. 


Kit of parts, $96.50 
Built and tested. 

$117.30. 


Yes, we carry a range of imported loudspeakers, players, am¬ 
plifiers and tape recorders. Please state your requirements and 
we will gladly quote. All well-known brands stocked. 
Wharfedale, Goodmans, Elac, Sony, Fisher, Akai, etc. 


INSTROL-PLAYMASTER TUNERS. 
(“Electronics Australia,** October, 1965). 

No. Ill Program Source Tuner 

Kit of parts (with 
Magic Eye), $39 
Built and tested 
(Magic Eye), $53 

No. 114 Tuner with R.F. STAGE (Sept., 1966). 

Kit of parts (with Magic Eye). $47.00 

Built and tested (Magic Eye) .. .. $71.00 


A complete range of high quality Hi-Fi Cabinets. Tailored to 
suit the equipment of your choice, and most economical. In the 
Instrol range there are over 20 equipment and speaker cabinet 
designs. Each is available, built and polished or in Kit form to 
make yourself* A hammer, screwdriver, and a few hours of your 
time is all you require to make your own. All parts pre-cut, best 
quality materials, full instructions supplied—all for little more 
than half the cost of ready made cabinets. It’s great fun too—but 
why not send or call for the free Instrol Cabinet Brochure? 
Profusely illustrated with full specifications and measurements. 


2 


ELECTRONICS Australia, May, 7967 







































□ Playmaster HI-FI □ Instrol Cabinets 


IHSTROl-PUYMASTER BOOKSHELF SPEAKER SYSTEM 

Originally designed by “R.T.V. & H.,” December. 1964. this 
speaker system gives phenomenal reproduction, from a cabinet 
measuring only 19£” x 11±” x 6i”. It incorporates two twin 
cone speakers, plus crossover network and Innerbond padding. 
Amazing bass response plus clean pure highs. Definitely this 
decade’s most outstanding speaker system for both quality and 
economy. Available in Kit form to build yourself, or ready 
wired and tested. 15 ohms or 7.5 ohms, and a choice of oiled 
Teak, Queensland Maple and Walnut, best quality veneers. 


INSTROL MINI-SPEAKER SYSTEM 

The Instrol version of the famous Mullard-Mag- 
navox Mini-speaker System. Precisely to specifi¬ 
cations, and 100 per cent approved by the 
designers after rigid laboratory tests. 


PRICE: 

Complete Kit 
of Parts $28.00 
Built and Test¬ 
ed .... $35.80 


Highly efficient, yet tiny 
—only 14£” x 8” x 
8£”. Available Oiled 
Teak. Qld. Maple and 
Walnut. 

PRICE* 

Built and Tested, $27.90 


HEW M.S.P. SHELF ENCLOSURE 

This highly efficient twin speaker system incorporates 
newly developed 8” and 4” M.S.P. speakers. Size 
20” x 11” x 8” is quite compact considering it 
accommodates 4” and 8” speakers with crossover 
network. Descriptive leaflet available. 


PLAYER STANDS & PERSPEX COVERS 

Rigidly constructed using only best quality veneered panels in 
oiled Teak, Queensland Maple and Walnut, these Instrol 
Player/Changer Stands are widely accepted throughout the 
Hi-Fi Trade for most makes and models of players and 
changers. Size of pla-yer’s top is 15£” wide by 14i”, and the 
inside depth is 3”. A neatly set-in protective base with rubber 
feet is included. For a small extra charge, we can supply the 
base ready cut for your player or changer. 

High grade perspex covers, as illustrated are available either 
grey tinted or clear and in two sizes: 15” x 14” x 3£” and 
15” x 14” x 5£”. The cover can be supplied fitted with stay- 
up type hinges if required. 


Cabinet finishes, Oiled Teak. 
Walnut and Queensland 
Maple. 

PRICE: 

Built and Tested . . $49.50 


PLAYER STANDS 

Oiled Walnut or Queensland Maple 

$ 8.00 

Oiled Teak or matching colour, $9.65 
Extra for cutting to template .. $0.75 
PERSPEX COVERS 

15in x 14in x 3£in.$9.00 

15in x 14in x 5£in.$10.50 

Ready hinged extra.$1.50 


When 
ordering 
please add 
Registered 
Postage. 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD., GLEBE, NAW. 
Phone: 68.1771. 

(Only 100 yards from Broadway and 
open Saturday mornings.) 



N.S.W. 

QLD., VIC., TAS. 

OTHER 

STATES 

Bookshelf and MSP. 

$1.20 

$1.60 

$2.20 

Mini-speaker 

95c 

$1.20 

$1.60 

Player Stand 

70c 

95c 

$1.20 

Perspex Cover 

95c 

$1.20 

$1.60 


You are invited to call, phone or post couponl 
below for our free catalogue. Please X square oppo¬ 
site the catalogue required. 


PLEASE NOTE: Our Audio 
Showrooms are at Glebe, and 
the Phone is 68-1171. This 
does not yet appear in the 
telephone directory. Our spare 
parts, test equipment, kit sales, 
etc., are still at the original 
address, 206 Broadway — 
Phone 211-4224 (3 lines). 

Only the Glebe Store is open 
on Saturday mornings. 


NAME ... 
ADDRESS 


; 
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INSIST ON Wharfffdale FOR 


• SUPERIOR SOUND CLARITY • SUPERIOR TRANSIENT PERFORMANCE 

• SUPERIOR PRECISION ENGINEERING • SUPERIOR DESIGN TECHNOLOGY 


Wharfedale’s exclusive roll surround reduces basic resonance and permits greater cone excur¬ 
sion for perfect bass reproduction; high frequency response is extended by Wharfedale's 
unique double diaphragm. Hear the three new Wharfedale'Super’models . . . these outstanding 
speakers easily out-perform any other speaker of similar size or price! Hearing is believing! 


THE NEW SUPER 12/RS/DD. THE NEW SUPER 1G/RS/DD. THE NEW SUPER 8/RS/DD. 


The most advanced wide range 12” high 
fidelity speaker yet released by Wharfe- 
dale— 190.000 maxwells total flux and 
40 watts peak handling capacity. Fre¬ 
quency response is substantially linear 
between 25—20.000 c s. 


With a frequency response of 30—20.000 
c s. the Super 10 provides perfect per¬ 
formance in a 2 cu. ft. (R2) enclosure. 
Idea' for stereo, the Super 10 is rated 
at 20 watts peak handling capacity. 


For smaller lounge rooms, this brilliant 
speaker gives a “sound impression” of 
a far larger unit. Response is 40—20.000 
c s, total flux 60.000 maxwells. Enclo¬ 
sures for this speaker can be as small 
as 1 cu. ft. where space is a problem; 
larger enclosures improve bass response. 



Australian National Distributors: 


Head Office: 28 Elizabeth Street, Melbourne, Vic. 
Tel. 63 8101 (4 lines) 

Sydney Office: 26 Ridge Street, North Sydney, N.S.W. 
Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

S.A. >Eilco Sales Pty. Ltd.. 7-9 Osmond Terrace. Norwood, S.A. Tel. 63 4844 
O’land: Sydney G. Hughes, 154-158 Arlhur St., New Farm, Brisbane. Tel. 581014* 
W.A.: Athol M. Hill. 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street. Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225. Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House. Smith Street. Darwin Tel. 3801 
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BC107 

Low-frequency high-gain 
driver. 


BC108 

Low-frequency high-gain 
amplifier. 


BC109 

Low-noise high-gain A.F 
amplifier. 


BF115 

V.H.F. mixer and oscillator 
for television. 


BF167 

‘Integrated Screen’ 
transistor for television I.F, 
amplifiers (A.G.C.). 


for audio, radio and hybrid 
television applications 


BF173 

‘Integrated Screen' 
transistor for large signal 
television I.F. amplifier stages, 


Mullard now offer a comprehensive range of Silicon 
Planar transistors for all new design requirements. These 
devices are outstanding in performance and 
are available at competitive prices. 

Further details are available from the addresses below:— 

N.S.W. 35-43 Clarence St., Sydney, N.S.W. 29 2006 

VIC. 123-129 Victoria Pde., Collingwood, N.5, Vic. 41 6644 

QLD. 33 Bowen St., Brisbane, Qld. 2 8746 

S.A. 266-270 Sturt St., Adelaide, S.A. 51 6341 

W.A. 579 Murray St., Perth, W.A. 21 2561 

Mullard-Australia Pty. Ltd. 

Associated with MULLARD LIMITED. LONDON 


BF177/8/9 

High voltage transistors for 
video output stages. 


BF180 

Low-noise R.F. amplifier for 
U.H.F. and integrated tuners 


BF181 

High-gain mixer and 
mixer/osc. for U.H.F. and 
integrated tuners. 


BF184 

High-gain I.F. amplifier for 
A.M., F.M. and television 
sound. 


BFI85 

R.F. and I.F. amplifier for 
portable radios. 



planar 

M202 
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TOP RANKED 
TYPE IIEBBEHV-15 


The radically new V-15 Type II heralds a new epoch 
in high performance cartridges and in the measurement 
of their performance. We call it the era of high Track- 
ability. Because of it, all your records will sound better 
and, in fact, you will hear some recordings tracked at 
light forces for the first time without distortion. 

SPECIFICATIONS 

Trackability at $ gram tracking force using a Shure/ 
SME Arm: 

17.9 CM/SEC at 400 Hz (cps); 26 CM/SEC at 1,000 Hz 
(cps); 26 CM/SEC at 5,000 Hz (cps); 15 CM/SEC at 
10,000 Hz (cps). 

Frequency Response: 20 to 25,000 Hz (cps). 

Output Voltage: 3.5 mv per channel at 1,000 Hz (cps) at 
5 CM/SEC. 

Channel Separation: Over 25 db at 1,000 Hz (cps): Over 
17 db from 500 to 10,000 Hz (cps). 


Channel Balance: Output from each channel within 2db. 

Stylus: VN15E Bi-Radial Elliptical Stylus, Diamond Tip. 
.0007 inch (17.8 microns) frontal radius; .0002 inch 
(5 microns) side contact radii; .0010 inch (25 mic¬ 
rons) wide betwen record contact points. 

Tracking Force: i to li grams. 

Recommended Load Impedance: 47,000 ohms (per chan¬ 
nel). 

Inductance: 720 millihenries. 

D.C. Resistance: 630 ohms. 

Terminals: 4 terminals (with loop pinjack for 3-terminal 
connection). 

Weight: Net weight — 6.8 grams. 

Mounting: Standard \ inch (12.7 mm) mounting centres. 
MODEL V-15 Type II SUPER 1 TRACK Cartridge, 
$118.75. 


High “TRACKABILITY” at a modest price 



This cartridge is truly from the ney generation of cartridges 
that deliver high trackability at light tracking forces . . . 
yet, it is surprisingly modest in cost. Also includes retractile 
stylus to prevent record damage, Bi-Radial Elliptical Stylus 
configuration and 15 degree tracking features! Manufactured 
and tested under Shure’s standard quality control program. 
Maximum tracking force is li grams. 

MODEL M75E Hi-track Cartridge $69.00. 

MODEL N75E Stylus $28.60. 



M75G 

HI-TRACK 
CONICAL 
STYLUS 
CARTRIDGE 
FOR 1 TO 1$ 
GRAM TRACKING 


A High trackability cartridge for those people who desire to 
have a conical diamond stylus (.0006 inch radius), and prefer 
i to li gram tracking. The specifications are identical to 
the M75E Hi-Track. 

MODEL M75G: Hi-Track Cartridge, $38.00. 

MODEL N75G: Stylus. 

M75-6 HI-TRACK CONICAL STYLUS CARTRIDGE 
FOR li to 3 GRAM TRACKING. 

MODEL M75-6 Hi-Track Cartridge $38.00. 

MODEL N75-6 Stylus $20.30. 


New models in addition to our present range. 



M55E 


15 deg. Tracking. EUipitical stylus. Professional performance 
at a modest price. Compares favourably to the incomparable 
Shure V-15, except that it is produced under standard Shure 
quality control and manufacturing techniques. Remarkable free¬ 
dom from IM, Harmonic and tracing distortion. Will definitely 
and audibly improve the sound of monaural as well as stereo 
records. A special value at $49.00. 


FOR LIGHT TRACKING 44 to IVz GRAMS 

MODEL M44-5 CARTRIDGE. With .0005-inch diamond stylus. 

$28.50. 

MODEL N44-5 STYLUS. .0005-inch radius. 

MODEL M44-G with .0007-inch stylus. $26.00. 

FOR HEAVIER TRACKING VA to 3 GRAMS 

MODEL M44-7 CARTRIDGE. With .0007-inch diamond stylus. 

$26.00. 

MODEL N44-7 STYLUS. .0007-inch radius. 

FOR HEAVIEST TRACKING 3 to 5 GRAMS 

MODEL M44C CARTRIDGE. With .0007-inch diamond stylus. 
$24.80. 

MODEL N44C STYLUS. .0007-inch radius. 



S.M.E. PICK-UP 
ARMS 


Acclaimed the best Pick-up arms in the world, Shure models, 
made by British craftsmen to close tolerances and standards, 
provide features and qualities unattainable in any other tone 
arm. 



Available at all good Hi-Fi Stores 
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New Improved Additions 
to the Microphone Range 


New 

Model 565 



New 

Model 585 SB 



Additional 
Model 545 



Unisphere 1 

A superb problem-solving un- 
directional microphone that 
controls feedback and boomi- 
ness. Spherical wind screen 
with internal filter eliminates 
breath-pop and wind sounds. 
Excellent for singers and in¬ 
strumentalists, studio recording 
and broadcasting. Dual im¬ 
pedance. 


Unisphere B 

An excellent general purpose 
undirectional microphone with 
pop-proof ‘Bair design. Built- 
in with filter. Particularly useful 
outdoors with portable profes¬ 
sional recorders. Convenient for 
stand or hand-he’d use. High 
impedance. On-off switch with 
lock-on plate. Outstanding qual¬ 
ity at a moderate price. 


The Shure series dynamic 
microphones provide a new 
degree of reproduction quality 
and flexibility of operation. 
They are specially designed for 
faithful sound reproduction and 
are easy to handle and operate. 
Shure microphones are us:d ex¬ 
tensively throughout the world 
in Television, Broadcasting. 
P.A. and Communication Sys¬ 
tems. 



New Reduced Price for 


the I 


I M68-2 


The Versatility of 



This version of the world renowned Model 545 dynamic 
undirectional microphone now rmakefc lavalier usa^e 
practicable in areas formerly forbidden because of feed¬ 
back problems. 

Remarkably faithful reproduction of the human voice 
. . . eliminates “boominess.” May be hand-held, stand 
mounted or used on flexible gooseneck. Low impedance. 


JP=tEE MiCtOPHONl « 




When you need more than one microphone 
you need the new f modern-designed SHURE 
M68-2 mixer, 4 mic. inputs, low or high im¬ 
pedance and fitted with cannon sockets, fully 
transistorised battery or A.C. operated. Ideal 
with P.A. systems, tape recorders and for pro¬ 
fessional use. Only $139.75. 



Distributed throughout Australia by «— 

Audio Engineers Pty. Ltd. 

342 KENT STREET, SYDNEY—29-6731 
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What 
the eye 
doesn't 
see... 


Most of the sun’s light cannot be seen; but 
we have found ways of using it neverthe¬ 
less. Here David Masters discusses the 
nature and some of the uses of the longer 
wavelengths of invisible light. 


Like many words and concepts that 
have come into common use in this 
scientific century, the term “infra-red” 
is happily accepted and thought to be 
perfectly understood by almost every¬ 
body unable to define it. If pressed, most 
people would explain infra-red radiation 
simply as “heat” — a near miss, at best. 

If one is to appreciate how infra-red 
devices work ana understand something 
of their applications and limitations, a 
clearer picture of the nature of infra¬ 
red radiation is indispensable. 

Our own planet — in common with 
the resit of the universe — exhibits a 
vast range of radiations, emissions and 
other phenomena of which the human 
being can appreciate only a very small 
part without artificial aids, and of which 
he can tolerate an even smaller spectrum. 

The ranges of terrestrial temperatures 
and pressures in which the unprotected 
human body can exist are almost in¬ 
significant. 


covered by the colours of the rainbow. 

The Nature of Light: It is common 
to speak of light as though it were pro¬ 
pagated in the same way as radio emis¬ 
sions In fact, scientists are still undecid¬ 
ed as to the exact nature of light; but 
for all purposes with which we are here 
concerned, light may be regarded as a 
wave-form emission obeying the general 
laws determining the behaviour of radio 
waves. 

“White” (i.e. apparently colourless) 
light is composed of a mixture of emis¬ 
sions covering a band of frequencies. 
Each frequency — or wavelength - in¬ 
duces a different and specific reaction in 
the light-sensitive cells of the human 
eye; the lower frequencies give rise to a 
sensation which the eye identifies as an 
orange or reddish colour, and the higher 
frequencies signal colours tending to¬ 
wards blue or violet. 

Like any other wave-form emission, 
a beam of light slightly changes direction 



when it passes from one medium into 
another at any but a right angle. The 
amount by which the emission changes 
direction depends upon its wavelength 
(or frequency), the refracting properties 
of the two media and the angle at which 
it crosses their common boundary. 

When, therefore, a beam of “white” 
light (i.e. normal sunlight) passes from 
air through a prism — a piece of glass 
whose opposing faces are not parallel — 
the various wavelengths of whibh the 
light beam is composed change direction 
(i.e. are refracted) in differing measure. 

The longer wavelengths of the orange 
and red constituents change direction 
less than the shorter wavelengths of the 
blue and violet, so that if the emerging 
beam falls upon a white surface it will 
paint a full rainbow—the various emerg¬ 
ing colours being displayed in order of 
decreasing wavelength (or increasing fre¬ 
quency). 

The “white” light of the original beam 
contains emissions of much higher fre¬ 
quency than that of the violet, and much 
lower frequency than that of the red 
visible in the displayed spectrum; but 
the human eye does not respond to these 


At left, a de Havilland Fire- 
streak is fired from a Sabre 
jet fighter, 40,000ft above 
the Woomera range in 
South Australia. Below, 
the missile is seen homing, 
under its infra-red guid¬ 
ance system, on to the heat 
emitted by the Jindivik 
pilotless target plane. 


The volume of sound that can be 
heard or tolerated is small in comparison 
with the range than can be encountered 
and there are many creatures that can 
not only hear but also generate and 
utilise sound inaudible to the human 
ear. Most people know of silent dog 
whistles, and some pretend to be able 
to hear bats. Some of the “low” fre¬ 
quency sounds emitted by bats are just 
audible to human beings; but almost 
all their radar-like sound emissions are 
at frequencies well above the highest 
perceptible by the human ear. 

The range of electromagnetic pheno¬ 
mena perceptible by man is even smaller 
and is limited to the small band of light 
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HERSCHEL'S EXPERIMENT, 1800: 



In 1800, William Herschel made an experi¬ 
ment symbolically illustrated here. He allowed a 
narrow beam of sunlight to pass through a prism 
and fall upon a white surface in a darkened room. 

He found that a thermometer placed at different 
points along the rainbow registered higher tem¬ 
peratures near the red end of the 
spectrum. He also found that it 
gave its highest reading at a posi¬ 
tion, apparently in darkness, be¬ 
yond the red. He deduced that 
the maximum heating power of 
the sun's light resided in the invis¬ 
ible rays. (He was wrong; the 
energy in sunlight peaks some¬ 
where in the green sector.) 

The detail in the diagram is not 
quantitatively accurate; the ther¬ 
mometer readings would be 
affected by many factors — e.g., 
the condition of the atmosphere 
through which the sun's light 
passed; the time of day; the 
angle of ‘ rainbow' projection; the 
characteristics of the thermo¬ 
meter, etc . 

iiimiiiiiiiniimimmiimiimiiiiMMmmmmimmmiimiiiiimiiiiimiiiiiiimmiimiiiiimmimmmiiiiiimiiiiiiiiiiii 


wavelengths, and the “light” given by 
them is therefore designated “ultra¬ 
violet” (i.e. above the frequency of visible 
violet) or “infra-red” (i.e. below the fre¬ 
quency of visible red). 

Invisible Light: When the white races 
of the world bask in the sun under the 
clear unhampering skies of holiday 
resorts, it is the invisible ultra-violet that 
calls forth the protective pigmentation 
which gives them the beautifying status 
symbol known as “tan”—and very often 
the less desirable and foolhardily invited 
erythema, blistering and severe sunburn. 
(The benefits of “tanning” are largely 
psychological; it is the incidental fresh 
air and exercise that bring health.) 

It is the infra-red, of whose presence 
they are optically — and probably in¬ 
tellectually — unaware, that causes them 
to feel the warmth of sunlight. 

It is not easy to generate light of a 
pure colour — that is to say, light con¬ 
sisting entirely of one wavelength in¬ 
stead of the jumble of wavelengths 
emitted by the sun and practically all 
other light sources; but it is an interest¬ 
ing and perhaps even astonishing fact 
that light of any colour, however strong, 
will induce no sensation of warmth if 
it is not accompanied by some radiation 
at infra-red wavelengths. 

“Invisible light” is, therefore, not a 
self-contradictory phrase; it simply des¬ 
cribes light of wavelengths not appreci¬ 
able by man’s limited visual receptors. 
Like many of the emissions in which 
our world is ceaselessly drenched it is 
only recently, in terms of recorded his¬ 
tory, that it has been detected and identi¬ 
fied — and only very recently that it 
has been put to use. 

The wavelength of light is measured 
in Angstrom Units (AU), a unit of 
measurement used by the Swedish physi¬ 
cist Angstrom (1814-1874) in 1868, and 
later named after him. 

One Angstrom Unit is equal to 
1/100,000,OOOcM, or 1 x 10" 8 cM. That 


part of the spectrum of emanations 
classified as “light” occupies the band of 
wavelengths between 100 and 3,000,000 
AU. 

In this band of wavelengths, only those 
between about 4,000 and 7,000 AU are 
perceptible by the human eye. Light of 
wavelengths between 7,000 and 3,000,000 
AU is classified as “infra-red:” and it 
is light falling within th'is range that is 
put to use in infra-red devices. 

Why Use Infra-Red?: At first glance 
it may seem odd that scientists should 
choose to develop the use of such an 
elusive medium but certain character¬ 
istics of infra-red light strongly recom¬ 
mend it — particularly to the military 
user. 

Its very invisibility to the unaided eye 
is an obvious advantage; the burglar 
will be unaware that his presence is 
being detected by beams of invisible 
light; unless specially equipped, an 
enemy is equally unaware that he may 
be providing accurate information about 
his range and bearing. Furthermore, 
light can be focused into narrow beams 
much more easily than can radio waves. 

And, perhaps most important of all, 
everything, and particularly every piece 
of mechanism generating work, inevit¬ 
ably emits some form of infra-red radi¬ 
ation that can be detected, measured, 
identified, and used to give information 
necessary to a potential attacker. 

Although infra-red devices have only 
recently reached a state of advanced de¬ 
velopment, the idea of using infra-red 
radiation for military purposes is by no 
means new. As long ago as 1916, /there 
was a proposal to develop an infra-red 
detecting device for the British Govern¬ 
ment, and it is believed that the Ger¬ 
man defences at Ostend did in fact use 
an infra-red detector to pick up British 
torpedo boats (by sensing the radiations 
emitted from their funnels) at ranges 
of six to seven miles. 

Between the two wars there was some 


further development and the British 
Royal Navy developed a short-range sig¬ 
nalling system whfch used infra-red in¬ 
stead of visible light in order (to confer 
secrecy. An infra-red aircraft-detecting 
system was developed between 1935 and 
1937. This system detected the heat 
given out by aircraft engines and could 
be used to give a very rough bearing 
on a comparatively small aircraft about 
two miles away. 

Even the comparatively simple and 
undeveloped devices then available could 
detect a gliding aircraft by sensing the 
very small rise in temperature of the 
fuselage due to the friction of the air 
flowing around it — at about 100 miles 
an hour. (The rise in temperature would 
be something less than 1 deg. C.) 

However, mere detection of a target 
is of comparatively little value; if the 
target is to be intercepted or destroyed, 
the detection system must be able to 
follow it closely and give continuous 
accurate information on its range and 
bearing so that its course, speed and 
position oan be both determined and 
predicted. In the 1930s, the rate at 
which IR sensors Could respond to the 
variations in character or frequency of 
the received stimuli was much too low 
to allow for anything but a tardy and 
inaccurate account of past events. 

By the outbreak of World War II, 
radar techniques had begun to show 
promise of rapid development, and re¬ 
search emphasis naturally shifted to this 
apparently more rewarding field. Work 
continued on infra-red — particularly 
in Germany — but it was not until 
the end of the war that any airborne 
infra-red devices were used and, even 
then, their use was on only a small 
scale. 

By the mid-1940’s more sensitive infra¬ 
red devices were being developed and 
the whole science of detection by this 
type of radiation received a new im¬ 
petus. Development has produced IR 
detectors and associated systems which 
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SIUCON 

TRANSISTORS 







INEXPENSIVE 


From Delco Radio, today, come two new silicon power transis¬ 
tors that transcend the known limits of semiconductor cost 
and capability. ■ Vceo 400V at less than three cents a volt — 
even in sample quantities! ■ The DTS-413 and DTS-423 open 
the door to a host of new ideas, new circuits, new products 
and product improvements. ■ As an example, practical-and 
immediate-applications are both vertical and horizontal TV 
outputs. Large-screen all-transistor TV is, for the first time, 
technically and economically practical. ■ Delco's achievement 
also permits a reduction in current, reduction in size of other 
components, and a hike in efficiency in circuits where high 
energy output is needed. ■ High punch-through voltage, high 
frequency response, and low saturation resistance are provided 
by the silicon element itself, which is fabricated by our unique 
triple sequential diffusion process. ■ Complete freedom from 
“purple plague'* and exceptional resistance to thermal and me¬ 
chanical shock are a result of ultrasonic bonding of aluminum to 
aluminum base and emitter contacts. ■ Contact us right now 
for data sheets and prices. Be one of the first to take advan¬ 
tage of these Delco Radio high-voltage silicon power transistors. 


Collector diode voltage (V c «o) 
Emitter.diode volteie (Vbbo) 
Collector to emitter voltage (Vcro) 
Collector current (lc) 


OTS-413 

OTS-423 


OTS-413 

400V 

400V 

Bate current (!•) 

0.5A 

5V 

sv 

Maximum operating junction temp. 
Minimum operating junction temp. 

150'C 

400V 

400V 

—65’C 

2.0A 

3.5A 

Maximum storage temperature 

200*C 


150*C 
—65* C 
200'C 


SYMBOL 

PARAMETER 

TYPE 

CONDITIONS 

MIN. 

TYPICAL 

MAX. 

UNITS 

hr* 

Current gain 

OTS-413 

lc=0.5A. Vce=SV 

20 


BO 




OTS-413 

lc = l.OA. Vck=5V 

IS 






OTS-423 

lc = 1.0A. Vcc=5V 

30 


90 




OTS-423 

lc=2.5A, Vc«=5V 

10 




VcetSus.) 

Sustaining voltage 

OTS-413, 423 

le=50ma, l»=2mi 

325 



Volts 

Vc«(Set.) 

Collector to emitter 

OTS-413 

Ic-O.SA. 1 ■ = .05 A 


0.3 

0.8 

Volts 


saturation voltage 

DTS-423 

lc — 1.0A, t« = .10A 


0.3 

0.8 

volts 
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are not only much more sensitive and 
quicker to respond, but which can also 
be made to operate in comparatively 
small selected bandwidths within the IR 
spectrum; and this has led to great 
refinements in data acquisition and in¬ 
terpretation. 

The Scope Widens: Three main fac¬ 
tors led military scientists to concen¬ 
trate upon infra-red work. In the first 
place the jet engine was becoming the 
universal power plant; combustion cham¬ 
bers and turbine discs of jet engines 
are regions in which sizeable masses 


the wave-lengths least affected by the 
earth’s atmosphere (or other influences) 
in the operational region, and the propa¬ 
gation and absorption characteristics of 
infra-red emissions in various atmos¬ 
pheric conditions are well known. 

But it is not easy for the enemy to 
make use of this information in a plane, 
for example, unless he detects the launch 
of the IR sensing missile and carries an 
unacceptable weight of counter-measure 
equipment. 

Latest Developments: These considera¬ 
tions encouraged missile designers to 


In 1958, Firestreak went into full 
service with the Royal Air Force. Un¬ 
fortunately, its true success rate — 
although officially stated to be well over 
80 per cent—is still a matter of military 
security; but it is safe to say that any 
pilot who launches one of these missiles 
at an enemy target would be astonished 
if the target were to survive. 

The extremely high success rate (or 
“lethality”) transforms this relatively ex¬ 
pensive missile into a comparatively 
cheap piece of armament when compari¬ 
sons between it and other, apparently 
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The human body can detect very little of the radiation to which it is 
subjected; and the human eye can detect only a small part of the radiation 
properly described as *light' 


of metal are at temperatures of over 
1,000 deg. C. Even at the extreme out¬ 
let end of a turbine engine jet pipe, 
large volumes of exhaust gases exhibit 
temperatures of several hundred de¬ 
grees C. 

Quite apart from the heat — and 
therefore infra-red radiation — gener¬ 
ated by gas turbine (or rocket) engines, 
the outer skins of high-subsonic and 
supersonic aircraft or missiles develop 
very high temperatures through local 
kinetic heating from the atmosphere. 
(The rise in temperature of air com¬ 
pressed by a high-speed aircraft or mis¬ 
sile is, for example, about 36 deg. C. 
at 600 m.p.h. or over 400 deg. C at 
Mach 3) 

It is difficult or impossible either to 
prevent engines and fast-moving bodies 
from emitting infra-red radiation or so 
to disguise the radiation that it cannot 
be deteoted or identified by suitable 
devices. 

At the same time, detection of such 
sources of radiation is a “passive” pro¬ 
cedure. It is not necessary to “'illu¬ 
minate” the target to be detected, by 
transmission of energy from a ground 
or airborne source — the target is its 
own source of energy. As a result, 
the detecting system can be made much 
lighter and more reliable than one whioh 
needs to include a powerful transmitter 
whose sole function is to emit some 
form of radiation for the target to reflect.. 

The infra-red weapon enjoys one more 
significant advantage over the missile— 
active or passive — guided by radar. 
Once its transmitter frequency has been 
established, a radar search-and-guidance 
system can be misled by devices which 
give echoes as strong as those of the 
target, or jammed by ‘counter-measure* 
transmitters tuned to its working fre¬ 
quency. 

The frequency or wavelength band in 
which the infra-red weapon operates can 
be fairly readily deduced; it is obvious 
that any weapon will be designed to use 


look towards infra-red homing and guid¬ 
ance techniques as an alternative to the 
active or semi-active radar systems de¬ 
veloped after World War II. 

In 1951, de Havilland Propellers Ltd. 
(now part of Hawker Siddeley Dynamics) 
were required by The British Govern¬ 
ment to develop an air-to-air missile 
using infra-red guidance techniques. 
Apart from the motor, the warhead, and 
the IR-sensitive cells themselves, the 
weapon—guidance, control, and special¬ 
ised systems — and its associated test 
equipment were wholly designed by that 
one company. 

In 1955, this first airborne missile 
equipped with infra-red guidance and 
prox’imiity fusing ever to be launohed— 
Firestreak—was fired at a radio-control¬ 
led aiircraft target over Cardigan Bay. 
The target was destroyed. 


“cheaper,” missiles are made on the 
basis of cost/effectiveness. 

In Red Top, the successor to Fire¬ 
streak, the R.A.F. have a more highly- 
developed infra-red weapon from the 
same stable. It makes use of the most 
advanced techniques of target identifica¬ 
tion, guidance, fusing, and discrimination 
from interference or attempted counter¬ 
measures. 

The development or manufacture of 
IR-sensitive cells for such purposes is 
undertaken by specialised manufacturers 
such as Mullard (in the U.K.) and East¬ 
man Kodak Inc., and I.R. Industries Inc. 
(in the U.S.A.), who have developed IR 
sensors for an enormous range of appli¬ 
cations—military, industrial and medical. 

Hawker Siddeley’s contribution to the 
use of IR techniques is that of develop¬ 
ing the advanced systems engineering 
that enables military or industrial users 
to benefit from the advantages conferred 
by the nature of infra-red emissions. O 


ELECTRONIC ART EXPERT AT NATIONAL GALLERY 

Art experts may 
have been fooled by 
clever forgeries in 
the past, but there 
is little chance of a 
forgery going unde¬ 
tected when “Milli- 
probe” is used in an 
examination. This 
new device analyses 
the pigments in a 
painting, the metal 
of a sculpture or the 
glaze on a ceramic 
article by means of 
a pin-point sized 
beam of X-rays 

focused on the surface. Substances used hke chart, similar to that being examined 
in the preparation of the art pieces are in the picture. Here, the director of 
identified by their metal content, which the scientific department of London’s 
is determined by the differences in the National Gallery and his assistant study 
wavelengths of rays reflected back into the chart relating to the painting (right) 
the machine. The information obtained and conclude that although more than 
is supplied to the operator on a graph- 100 years old, it is “nothing of value.” 
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The Design and Trials 
of an HF Packset 

To ensure the success of a new electronic product, design 
and market studies are vital. This article (a somewhat 
condensed version of the original) describes the design 
stages and early trials of one such product, the TRA 
906 "Squadcal'' high-frequency fully transistorised 
single sideband packset, now in production by 
Racal Communications Ltd. 


By B.A.R. Parkinson 


A portable, radio-transmitting/receiving device which 
can be carried easily in a harness by a man is commonly 
called a packset or manpack. Here, we shall be discussing 
one particular packset that operates in the 2-7MHz band. 

In designing such a set the first step was to survey the 
market for HF packsets and the existing products. Who 
needs packsets, or would use them if a different type were 
available? The obvious market is the armed services. How¬ 
ever, this is not the sole market. There exist large groups who 
use, or could use, HF packsets. Airfield operators, geologists, 
survey parties, oilfield operators and oil companies generally, 
civil engineering contractors, police forces, prospectors and 
many others would welcome the convenience of a lightweight 
reliable means of communication, at reasonable cost. 

It was confirmed there would be a considerable demand 
for a packset which was lighter in weight and less costly 
than most existing units, if i)t could satisfy other require¬ 
ments. Most customer objections to existing equipments 
stemmed from a few points—mainly excessive weight, high 
cost and too many (or too few) operating channels. It ap¬ 
peared that the cost would need to be below £500 (sterling) 
to meet the potential market, in which quantity sales could 
provide maximum production efficiency, and that the weight 
should be below 201b in its fully-operational state. 

The survey indicated that the existing products fell into 
two groups. One provided free timing throughout its fre¬ 
quency range, used phase modulation or amplitude modula¬ 
tion (double sideband — DSB), and cost about £900. The 
other employed single sideband (SSB), with synthesizer 
control giving up to 10,000 channels, and cost around £2,000. 

These packsets obviously provided a sufficient number 
of communication channels, but their price precluded their 
use in the numbers required, say, at platoon level. Moreover, 
their operation normally required a greater operator skill 
than is generally available at this level, and complex test 
repair equipment was often necessary. 

These units weighed between 30 and 601b in their fully 
operational configurations, which was more than could be 
accepted by some users. It was also indicated that the maxi- 


At the top of the page: The complete packset , ready 
for use. Above: The transceiver proper is built on a 
single printed wiring board . Note bank of crystal 
sockets' at lower left. 

Below: The packset about to be inserted in plastic 
waterproof case. The transceiver unit itself is also 
sealed. 
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TRANSCEIVER SURVIVES FISH TANK TEST 


mum number of channels required for very many packset 
applications would be between 20 and 30. 

The design specifications for “Squadcal” were now be¬ 
ginning to appear. The packset should not exceed 201b, it 
should cost less than £500, and it should provide efficient 
telephony and CW telegraphy communication. A ground- 
wave range of 10 to 20 miles was generally acceptable, 
though some required sky-wave ranges of up to 250 miles. 
Here it was felt, a compromise was necessary, and it was 
decided to aim at consistent five-mile communication under 
worst-case conditions (e.g., in thick primary jungle). This 
appeared to be attainable using SSB operation with 8ft whip 
aerials and a 5W P.E.P. transmitter output. Longer-range 
requirements could be satisfied by using horizontal-aerial 
systems. 

Comprehensive tests were carried out in co-operation 
with battery manufacturers to determine the operational life 
of various types of battery. Two possibilities existed: a 
6V lantern dry battery, or nickel-cadmium rechargable cells. 

Fortunately, there was no significant difference in weight 
between the two alternatives. 

The tests confirmed that 5W P.E.P. was the optimum 
transmitter power output for a 24-hour operational life 
(assuming 10:1 ratio between receiving and transmitting), 
allowed the design to fall Within the 201b overall weight 
limit, and gave the required communication range. 

Since the greater proportion of users would be military, 
the operating environments would vary greatly. The equip¬ 
ment had to be waterproof, since operators would have to 
ford rivers and be carried in landing craft. Operation in 
arid areas and arctic conditions and the likelihood of air¬ 
dropping also had to be considered. 

One of the most frequently mentioned requirements 
was simplicity. All users asked that the set be simple to 
operate (with one-knob tuning if possible), simple to service. 



The “Squadcal” packset is effectively sealed against moisture, as 
demonstrated by this immersion test. It worked perfectly after the 
dunking, which could well be duplicated in many real life applications. 


and that operational channel frequency could be changed 
in the field without test equipment. Furthermore, the set 
had to be easy to tune and operate in daylight or darkness, 
and changing the batteries by day or night had to be 
possible without breaking the seal of the transceiver sec¬ 
tion. Training in its use should, ideally, take less than half 
an hour, and test equipment had to be as simple as possible. 

The design of the packset now commenced, in an 
endeavour to comply with as many as possible of the require¬ 
ments outlined. Let us examine the results of the design 
effort and the trials which were carried out to prove the 
design before production commenced. 

The weight of the 29-channel packset, complete with 
haversack, batteries and all normal accessories, is 181b. The 
transceiver and battery cases are moulded in plastic, which 
offers the advantages that it resists damage even from 
excessively rough handling, and that the overall cost and 
weight is much less than when using similar metal cases. 

Moreover, the colour of the cases is part of the plastic 
material itself—and the cases cannot rust or oxidize, even 
in contact with sea waiter. 

It is strong and it is light. A 16-stone man can stand 
on an empty transceiver case without damaging it—the water¬ 
tight seal is still effective after this treatment—but, at the 
same time, the complete set with aluminium haversack frame 
will, in fact, float. 

The packset is very simple to operate, and it is possible 
to train a completely unskilled operator in its use in less 
than half an hour. The front-panel layout is planned for 
a large hand wearing an arctic glove, and the number 
of controls has been reduced to a minimum. One knob 
selects the operating channel and another adjusts the A.T.U. 
(aerial tuning unit). The function control determines the 
operational mode, or test position, and two further controls 
adjust gain and clarify speech. The meter used for tuning 
and battery checking has a luminous pointer and markers 
for night operation. The position of the clarifier is indicated 
at night by a click-type indent. 

The required channel can be selected in the dark by 
counting from the channel-1 position, which is a mechanical 
stop. Many packsets require a skilled operator to change 
channels, and this can take up to one minute in some 
cases. This change can be achieved quite easily and quickly 


with “Squadcal,” even by an unskilled operator, the normal 
times being 10 to 15 seconds for an unskilled operator 
and less than five seconds for a skilled operator. 

The complete transceiver is mounted on a single printed- 
circuit board which has a fibreglass base. The power 
amplifier stage of the transmitter is greatly under-run, and 
so accidental short (or open) circuit of the aerial will not 
damage the output transistor. This method of protection 
is better than the use of protective circuits, which increase 
bulk and weight and introduce unnecessary complexity into 
the transmitter-output circuits. The frequency-determining 
crystals are used by both transmitter and receiver, as are 
the channel oscillator, sideband oscillator and filter crystals. 
Film wire is used for channel-switch and battery-compart¬ 
ment connections to improve reliability and flexibility. 

Having designed the packset, produced the early models 
and checked the electrical specifications, the next step was 
to carry out field trials within the manufacturing organisa¬ 
tion before a customer demonstration was undertaken. 

These tests, as well as confirming the major specifica¬ 
tions already discussed, showed that “Squadcal” was quite 
comfortable to carry and not likely to impede efficiency, 
even after long marches. 

Once these initial tests had been carried out, a small 
number of packsets was manufactured and taken on trials 
throughout the world. These tests were performed by actual 
potential users in Africa and the Far East, in all possible 
types of climate and environment. The packsets were used 
in desert and jungle conditions, carried by infantry and 
special-service troops, mounted in vehicles and used in 
command posts. It was found that the specification require¬ 
ment of a five-mile whip-to-whip range could be maintained 
for at least 95 per cent of the time, even in thick wet 
jungle, and that 10 to 20-mile ranges were easily possible 
in most other conditions. Long-wire and dipole operation 
produced consistent communication over 100 to 200 miles. 

Trials had thus established that the packset was suited 
to the market for which it had been designed, and therefore 
production could commence. Just one item remained from 
the research requirements, the price. 

Now that “Squadcal” is in full production, it sells at 
approximately £350, which is well within the target price 
of “less than £500.” (“Industrial Electronics,” January, 1967.) 
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POWER 
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4CX10,000D 

is identical electrically with 4CX5000A, ex¬ 
cept for its rated anode dissipation of 12k W. 
It may be used as oscillator, amplifier or 
modulator at frequencies up to 1 lOMc/s, and 
as a linear r.f. amplifier or class AB audio 
amplifier. A pair of valves, operating in class 
AB, will deliver more than 30kW a.f. or r.f. 
output. 



4CX5000A 

is intended foroperation at frequencies up 
to 110Mc/s,and is used as audio amplifier, 
linears.s.b.amplifieroranode/screen-mod- 
ulated r.f. amplifier. It has a maximum 
anode dissipation of 6kW. Under class 
C unmodulated conditions, output power 
is 16kW at 30Mc/s or lOkW at 108Mc/s. 



4CX1000A 

is designed for operation at frequencies 
up to 30Mc/s. It is particularly suited for 
use as an audio amplifier or linear single 
sideband amplifier. Maximum anode 
dissipation is lkW. Two valves, operat¬ 
ing in class AB, give an output power of 
3.36kW. 



Full information on the complete range of EEV Image Intensifies is available on request . 
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SYDNEY • MELBOURNE • BRISBANE • ADELAIDE • PERTH 

• DISTRIBUTORS FOR ENGLISH ELECTRIC VALVE COMPANY LTD. • 
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Huge Capacitor Bank for 
Plasma Research 


The humble photoflash capacitor, virtually identical to the 
one used in our recent "Electroflash," is playing a vital part 
in plasma research at the University of Sydney. But, whereas 
the average photographer thinks in terms of one or two cap¬ 
acitors, storing about 100 joules, this project involves over 
10,000 such capacitors, with storage of 900,000 joules. 


The Wills Plasma Physics Department, 
School of Physics, University of Sydney, 
is the youngest of five research depart¬ 
ments of the School of Physics establish¬ 
ed with the aid of the Nuclear Research 
Foundation within the University. 

Its purpose is the study of laboratory 
plasmas—a vital and fundamental step 
on the long research road to the produc¬ 
tion of controlled nuclear fusion, 
or thermonuclear power, the power that 
is unleashed in an uncontrolled manner 
in the explosion of an H-bomb. 

A plasma (or fully-ionised gas) is a gas 
that has been heated to such a high 
temperature that the electrons which 
normally orbit its atomic nuclei, like 
planets orbit the sun, are knocked from 
their paths and completely dissociated 
from the nucleus. 

Normally an atom is an electrically 
neutral entity since the number of posi¬ 
tively charged protons in its nucleus is 
equal to the number of its negatively 
charged electrons orbiting the nucleus. 
In a plasma, though, there is an assembly 
of equal numbers of positive and negative 
electrical charges—the “naked,” positive¬ 
ly charged nuclei, and the “free,” nega¬ 
tively charged electrons. 

Such a plasma shows physical proper¬ 
ties different from those of a solid, liquid 
or gas, and the main plasma research 
task in the next few years therefore is 
the determination of the physical laws 
which govern the behaviour of this 
“fourth state of matter.” 

Because the particles in a plasma are 
electrically charged they will circulate 
around magnetic field lines, so “magnetic 
bottles” can be designed to confine a 
plasma for periods of up to a few 
thousandths of a second and enable their 
properties to be studied. 

Scientists hope that, if they can heat 
a heavy hydrogen plasma to a tempera¬ 
ture of around 300 million °C, they can 
cause two heavy hydrogen nuclei to fuse 
together with a resultant release of 
energy many times that required to heat 
the plasma. 

The potential advantages of thermo¬ 
nuclear energy are clearly shown when 
comparing world reserves of oil and 
natural gas. 

These reserves are measured in terms 
of “Q” — one “Q” being equal to 10 18 
British Thermal Units (BTU). Oil and 
natural gas reserves are estimated at 
between nine and 11 “Q.” Potential 
power from fusion is 15,000 million 


the experimental “Magnetic Plasma 
Bottles” designed and constructed by 
the university. These “magnetic bottles” 
are known as “Supper I. II and III”— 
“Supper” being an abbreviation of Syd¬ 
ney University Plasma Physics Experi¬ 
mental Rigs. 

The confining magnetic field of Rig II 
is supplied by the discharge of an elec¬ 
trolytic capacitor bank with a storage 
capacity of 900,000 joules. This bank 
is made up of about 10,000 specially 
designed Plessey electrolytic capacitor 
units rated at 850uF. 450VDC working. 

The latest addition to the research 
facilities of the Plasma Physics Depart¬ 
ment is Rig III, known as “Supper III” 
to the researchers who conceived it. The 
machine is another step forward toward 
the achievement of plasma temperatures 
in the order of millions of degrees centi¬ 
grade lasting up to one second, which 
will eventually bring about the controlled 
fusion of hydrogen atoms. 

This rig derives its “punch” from 
another bank of several thousands of 
Plessey electrolytic capacitors. The main 


The capacitors are housed in 
drawers in a special cabinet . This 
is one drawer .full; a mere 168 
out of more than 10,000 required 
to make up the 900,000 joule 
system . 

characteristics of these capacitor units 
is their ability to store electrical 
energy and deliver it at the required 
time in single pulse of up to 2,000A, 
lasting a small fraction of a second. 

The 900,000 joule bank supplies, for 
a very brief period, electrical energy 
equal to that of a large power station 
capable of supplying electricity for a 
city the size of Sydney. Professor C. 
Watson Munro, Head of the department, 
says that the capacitor bank supplied 
by Plessey compares favourably with 
any similar installation in the world. The 
900,000 joule bank has so far provided 
over 20,000 “shots.” Q 


"°Plessey Australia has been one of the Po [ tion °f ! he S jdney University Plasma Physics Experimental Rig II. 
major suppliers of essential components Above the bench are a senes of large epoxy impregnated magnet wtnd- 
for the construction and operation of ings. Below the bench is vacuum pumping equipment. 
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more efficient 


MINISCOPE... ALSO THE FASTEST IRON OBTAINABLE 

You can leave MINISCOPE switched off until the cold tip touches the spot to 
be soldered. Only then press the control lever and the joint will be soldered 
without having endangered surrounding components. 

MINISCOPE weighs ONLY 1g oz. complete, and its comfortably designed handle 
reduces operator’s fatigue, on the longest jobs. Iron Price $5.28. 

LOOK IFOR THESE REVOLUTIONARY FEATURES 


Unbreakable slotted Nylon centre 
piece which permits easy adjust¬ 
ment of switch lever travel. 

Faster Heating, five seconds from 
cold, thereafter instantaneous tem¬ 
perature control at your fingertips. 


Less Maintenance, the copper tip 
and carbon element need only 
rarely be replaced, because MINI¬ 
SCOPE is switched-on only,for a 
few seconds at a time. All main¬ 
tenance can be performed by oper¬ 
ator at the work station without any 
special tools. 



MINISCOPE operates on voltages 
from 2.5V to 6.3V A.C. or D.C. or 
from 240V A.C. mains through a 
“National Scope Transformer". 
Fitted with 6ft. 3-core flex and 3 pin 
mains plug. $7.65. 



AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRALIAN 4 OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT. KINGSGROVE, N.S.W. 50-0111 


VICTORIA: 

A. E. E. CAPACITORS PTY. LTD. 

202 BELL STREET. PRESTON. 44-0491 


TASMANIA: W. P. MARTIN PTY. LTD. 

202 Argyle Street, HOBART 

S. AUSTRALIA: COLLETT & CANT PTY. LTD 
103 Halifax Street, ADELAIDE 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO. 

249 James Street, PERTH 
QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 




E3 

EGO 12 H 


ft 


Wm. J. McLellan & Co. 
Pty. Ltd. 

THE CRESCENT, KINGSGROVE, 
N.S.W. 5 0-01 n 


Please forward free illustrated literature and specifications i 

Name. 

Address 

My usual supplier is 
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Automated Weather Forecasting 

A fully automated meteorological system said to be the most 
advanced in the world, is to be supplied by The Marconi 
Company Ltd., of England, to the Royal Swedish Air Force 
Board. The system will be used by the Swedish Military 
Weather Service, and it is to be in service by 1969. 


Meterological information in the 
Northern Hemisphere is derived from 
land-based sources in every country, and 
from ships, aircraft and satellites cover¬ 
ing large parts of the oceans and deserts. 

This information is brought together 
and assembled in a standard form, for 
transmission to meteorological centres 
throughout the world 1 . Any national cen¬ 
tre can receive data from all other coun¬ 
tries and thereby obtain a complete pic¬ 
ture of the world weather situation on 
which to base its own forecasts. 

This information is passed between the 
various centres in the form of teleprinter 
or Telex messages, which are coded into 
a standard short form. At any single 
centre, the world weather information is 
received in the form of some three mil¬ 
lion Telex characters per day, requiring 
10 teleprinters, working continuously 
throughout the day and night. 

Normally, part of this incoming in¬ 
formation is plotted on charts and after¬ 
wards analysed by meteorologists. Other 
types of observation are drawn as dia¬ 
grams or tabulated; showing, for 
example, the vertical structure of the 
atmosphere. The meteorologist’s analysis 
involves the marking of the various air 
streams, cloud precipitation and fog 
areas, fronts winds, etc. From these 
maps, expert meteorologists can fore¬ 
cast the weather conditions at any point, 
for stome time into the future. 

The plotting of this enormous volume 
of data is a lengthy process, requiring a 
large staff of skilled plotters. 

The new Swedish system will use a 
number of high-speed Marconi Myriad 
computers at two forecast centres, to 
accept and process weather information 
from ground stations and weather ships 
as well as from weather satellites. 

This high degree of automation will 
make it possible to produce, much more 
rapidly than by conventional means, a 
wide range of general and specialised 
forecasts for the Swedish military forces. 
It will also ensure that all relevant data 
is included for a given area. This has 
not been possible before, because the 
amount of data to be processed is so 
large that it cannot be fully processed 
by manual methodis in a reasonable 
time. The high processing speed of the 
new system will also make it possible 
to produce more frequent short-term 
forecasts. 

Some three million teleprinter sym¬ 
bols, which at present make up the daily 
weather information for the Northern 
Hemisphere, will be fed directly into the 
computer complex, where they will be 
dedoded, checked and sorted. This quan¬ 
tity of data is expected to multiply in 
the near future. Weather maps, from 
which forecasts are made, w‘ill be pro¬ 
duced automatically on digital plotters 


and data will be displayed in written 
form on electronic tabular displays. In 
some cases, even the forecasts themselves 
will be produced automatically by the 
computer system. 

There is no paper involved in the en¬ 
tire forecasting chain, apart from the 
weather maps plotted by the computer. 
All other information is handled “on 
line” by the computer, and presented, as 
necessary, on electronic tabular displays. 

This new system will eliminate the 
lengthy process of plotting this informa¬ 
tion by hand, and will enable the charts 
to be updated almost as soon as new 
information is received. 

Teleprinters will be entirely eliminat¬ 
ed from the two Swedish centres, and 
all incoming Telex messages will be fed 
“on line” directly into the Myriad com¬ 
puters. The information will be decoded 
by the computer, and passed into mag¬ 
netic disc stores from which it will be 
immediately accessible for further pro¬ 
cessing. 

The system will have sufficient in¬ 
terpretive power to decipher the majority 
of minor errors in the received informa¬ 
tion, and by correlating all new data 
with earlier received data, it will be 
able to recognise many more fundamen¬ 
tal mistakes. Any message that cannot 
be deciphered satisfactorily by the com¬ 
puter system, will be displayed to a 
meteorologist on an electronic • tabular 
display. He will be able to return his 
interpretation of any garbled informa¬ 
tion to the computer, using a keyboard 
input. 

These tabular displays will also be 
used to show the operator any new data 
which differs from previous data to a 
major extent, and which the computer 
considers may be either suspect or vitally 
important. 

A number of automatic digital plot¬ 
ters will produce the various weather 
maps from which forecasts are made. 
These maps will be produced at set times 
during the day, or on request from the 
meteorologists. Isobars and isotherms 
will be plotted automatically, together 
with the wind structure calculated by 
the computer. 

The majority of major forecasts will 
be produced by the meteorological staff 
from these maps, although height/wind 
forecasts, and a number of other special¬ 
ised predictions will be supplied by the 
computer itself. 

This new system will also make it 
possible to use an important develop¬ 
ment in forecasting techniques based on 
the very large volume of data which can 
be handled in a very short time. This 
forecast will be based on the use of a 
new mathematical model of the complete 
mass of air covering the Northern Hemi¬ 
sphere. 



Tabular displays similar to that 
illustrated here will be used to 
present newly received data to 
meteorologists. These displays will 
also be used to display data which 
cannot be deciphered satisfactorily 
by the computer , so that it can be 
interpreted by a meteorologist. 


Information on the conditions in the 
upper airspace at a large number of 
points is derived from meteorological 
balloons, and also from weather satel¬ 
lites. The very detailed nature of this 
information makes it possible to con¬ 
sider this huge mass of air as a single, 
complex system, and to predict future 
weather conditions by the simple appli¬ 
cation of the gas laws over the whole 
area. This involves a gigantic computa¬ 
tion which would take months without 
the aid of a computer, but which can be 
done in less than an hour by the com¬ 
puters which are now available. 

In the Swedish system, this forecast 
will be undertaken by a very large mach¬ 
ine at the Swedish Defence Research 
Establishment in Stockholm. Economic 
ally, it is not possible to incorporate the 
necessary computing capacity in the 
meteorological centres themselves, since 
it would be used for less than an hour 
in every twelve hours. 

The very rapid production of both 
ground level and upper air forecasts will 
make it possible for the meteorologists to 
produce a very wide range of specialised 
forecasts for the Swedish Armed Forces 
in a fraction of the time taken by con¬ 
ventional methods. In many cases, where 
a short-term forecast is essential, it will 
be made possible only by the speed of 
this new system. 

In addition to a pen plotter, which 
will be used to provide maps and charts 
directly from the data contained in the 
computer system, the computer will be 
capable of producing telefax signals 
which can be transmitted directly over 
telephone lines to remote points. These 
same maps can then be printed out on 
telefax machines at weather stations all 
over Sweden. Telefax signals will also 
be accepted ‘on line’ by the computers 
from telephone lines or radio. 

In the same way, written data in the 
form of teleprinter symbols can be gen¬ 
erated in the computer, and fed directly 
to telephone lines. 

An additional form of graphical input 
to the computer is provided. by a pencil 
follower device, which enables hand- 
drawn information to be fed directly into 
the computer. 

The complete system has been designed 
to be capable of considerable expansion 
in the future, should the need arise. B 
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® U.S. Navy's new interocean link via the moon 


“MOON BOUNCE” 
COMMUNICATIONS 
SYSTEM OPERATING 


A new, world-wide communications 
system which uses the moon as relay 
for ship-to-shore messages was delivered 
recently to the U.S. Navy by Lockheed 
Electronics Co. 



The system, called “Moon Bounce,” 
will beam teletype messages from ships 
at sea to the moon. The signals bounce 
off the moon and return to earth where 
they are received by shore-based ground 
stations. 

By using the moon as a passive re¬ 
flector, the Navy can take advantage of 
microwave techniques to overcome con¬ 
ditions in tlhe atmosphere and iono¬ 
sphere which interfere with long-range 
communications at medium and high 
frequencies. 

Although the moon has been used as 
a passive reflector for a number of years 
for research and short-term communica¬ 
tion, Moon Bounce is believed to be 
the first full-time operational system to 
use the earth’s natural satellite. 

The Moon Bounce equipment deliver¬ 
ed by Lockheed consists of a 16ft 
diameter dis^h antenna mounted on an 
11-ton pedestal for installation on the 
deck of a ship. It also includes trans¬ 
mitting, receiving and control equipment 
which will be installed and operated 
below decks. 

In initial tests of the shipboard system, 
the U.S. Navy is using existing ground 
equipment to receive the signals. Four 
new ground stations, now under develop¬ 


ment at Lockheed, and several additional 
shipboard systems will complete the 
Moon Bounce communications network. 
The entire system is expected to be 
operational this year. 

Since microwaves travel in straight 
lines, the moon must be in line of 
sight of both the ship and ground 
station to permit communication. How¬ 
ever, even though the moon is visible 
from any given point on earth for only 
up to 12 hours each day, the series of 
ships and ground stations at strategic 
points around the earth will permit use¬ 
ful communication. 

Aboard ship, an analog computer gives 
tracking orders which keep the antenna 
aimed at the moon whenever the system 
is in use. The tracking system is 
passive — that is, it doesn’t require 
return signals from the moon to verify 
correct aiming. 

Passive tracking is accomplished by 
programming the computer to include 
moon position and direction of motion 
— both known factors. The course and 
speed of the ship, plus any changes in 
position caused by pitch and roll, are fed 
automatically into the computer. 

The computer converts all this infor¬ 
mation into orders that keep the antenna 


The Moon Bounce control console , containing electronic equipment to 
operate and monitor the communication system, is located in four 
attached racks. The screen of the closed circuit TV system is near the 
top of the second rack from the right. 


pointed precisely at the moon under all 
these variable conditions. 

A television system, with a zoom 
lens camera, provides a visual means of 
monitoring and verifying the antenna 
position. 

Extensive sea trials in various parts 
of the world are now being held. Lock¬ 
heed engineers, along with selected U.S. 
Navy personnel who completed a month¬ 
long training course on Moon Bounce 
at the Lockheed Electronics Co. plant, 
accompany the new communications 
system during the trials. 

Also from Lockheed comes news that 
photographic proof has been obtained 
of the existence of two clouds of cosmic 
“rubble” orbiting the earth in the same 
path as the moon. This claim has been 
made by Lockheed Missiles and Space 
Co. engineer, J. Wesley Simpson. 

The “rubble” may have come from 
all over the universe and could offer 
clues to the earth’s origin, solar winds, 
and even the possibility of life some¬ 
where in space. 

Simpson, who is now defining astro¬ 
nomical experiments as a member of 
Lockheed’s Saturn-Apollo Applications 
payload integration study team, stated 
that while his photographic images are 
too faint to be reproduced on paper, 
they are visible on the negatives. They 
are also visible when the negatives are 
projected on to a smooth, white surface. 

“Because the clouds are so faint,” he 
said, “they are difficult enough to see, 
much less photograph, but on February 
13 I was able to photograph the L-5 
Lunar Libration Cloud. That’s the cloud 
that trails the moon in its orbit by 
about 60 degrees. 

“Unfortunately,” said Simpson, “the 
visibility of these clouds seems to be 
a function of the extent to which the 
observer’s eyes are trained. Professional 
photographers, film analysts, and photo 
interpretation experts see the clouds 
right away, but people unfamiliar with 
careful photographic examination usual¬ 
ly have to study the negatives for a 
While before they can see the cloud’s 
images.” 

To ensure that the experts who 
studied the negatives could not be mis¬ 
taken, Simpson subjected the negatives 
to a series of tests. A microscopic 
examination of the emulsion on the 
negatives was made to detect 
any chemical stains or defects. The 
negatives were also examined under 800- 
power magnification to study the grain 
size and distribution. These tests showed 
the negatives to be without defects. 

The negatives were then given photo¬ 
densitometry tests to measure the den¬ 
sity of the emulsion. Upon the com- 
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Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St., Sydney. Tel. 294563, 294564 

Ground Floor, 2SM Building 

. . I * y /> ...... ft ★Wholesalers, 

Australia s Greatest Hi-Fi Centre ★ Trade-ins accepted. 


TRUVOX R44 

SEMI-PROFESSIONAL RECORDER 

A brilliant new fully transistorised recorder 
for 240V AC operation. All controls inter¬ 
lock, VU nieter provides positive indication 
of recording level. Three speeds, 7^-31-lir 
i.p.s. lakes 1" spools. Frequency response 
is 40-15.000 Hz, plus or minus 3djb. at 
i.p.s. Signal to noise is better than 46 db. 
Output is conservatively rated at 3 watts R.M.S. 
(6 watts peak) into a 15 ohm load. Wow 
and utter is less than 0.15% at 7| i.p.s. 
Independent microphone, and radio/pick-up 
controls are standard—full mixing is hereby 
simplified. Eleven transistors and two rectifiers. 
See the review in “Amateur Tape Record¬ 
ing”, Oct., 66, and “Audio 


and Record Review”, Aug., 
Write for copies of reviews 


66 . 


$139 


TRUVOX STEREO TAPE UNITS 
MODELS PD 102 and PD 104 

With four independent pre-amplifiers, com¬ 
plete mono and stereo monitoring facilities 
are provided on the new TRUVOX PD-102 
and PD-104. Twin VU meters. Mixing buttons 
for sound on sound. Separate solid state record 
and playback amplifers. Three motors, includ¬ 
ing papst drive motor, three speeds. Sensiti¬ 
vities match any ancillary equipment of any 
make. Frequency response — 30-17,000 Hz 
at 74 i.p.s. — plus or minus 2 db. Signal 
to noise is better than 50 db. Input sens, are* 
. . Microphone — 1 mV at 50k ohms. 
Radio Tuner or Pick-up — 50 mV at 100k 
ohms. 

A recent British technical review says . . . 
“At last we have an all British recorder which 
equals the best Continental and Scandinavian 
products in accurate equalisation and wide 
frequency response, and which at the same 
time gives that subtle subjective satisfaction 
and impression of smoothness and effortless 
dynamic range which is so difficult to define 
and measure ” 

Write for complete specifications and copies 
of reviews; both the PD 102 (2 
track) and PD 104 (4 track) are JU 

now in stock PD102 $246 PD104 


NOW ... A HIGH PERFORMANCE 
STEREO SYSTEM FOR SMALL 
LOUNGE ROOMS AND MODEST 
BUDGETS . . . THE ENCEL 
“COMP AX”! 

Many music lovers have little space to spare 
—and require a small stereo system. The new 
Encel “Compax” consists of the Sound 
SAQ-202B solid state stereo amplifier with an 
output of 6 watts R.M.S. or 12 watts l.H.F.M. 
in each channel, a Connoisseur Classic turn¬ 
table, the precision Nikka tone arm. a Micro 
ceramic stereo cartridge with diamond stylus, 
a teak base for the equipment and two hand 
finished multiple-speaker bookshelf enclosures. 
Stereo headphones may be added 


for only $11 more, 
including sales tax 


Encel price 
only_ 


SPECIAL TAPE/DISC STEREO 
SYSTEM! 

Here’s value for the discriminating purchaser 
whichever way you look at it. Comprising a 
Tandberg Series 12 stereo tape recorder. Con¬ 
noisseur Classic turntable on a teak base, the 
precision Nikka tone arm which suits high 
quality magnetic cartridges, a Connoisseur cera¬ 
mic stereo cartridge with diamond stylus, two 
5-speaker Sonics AS61. hand finished en¬ 
closures ... all brand new and fully guaran¬ 
teed. Encel price is . tf* A C "7 

This low price includes sales 


THE COMPACT CELESTION 
“DITTON 10” 

Measuring only 12" x 6$" x 84", the “Ditton 
10” is regarded as the most advanced compact 
high fidelity system available. Read the re¬ 
views in “Hi-Fi News”, page 433, October 
1965 and the “Gramophone”, page 41. 
June 1965. The latest models of this proven 
miniature enclosure are available with 3 or 
15 ohm impedances and are better than ever! 
Power handling capacity is 10 watts & IT 
RMS. Separate bass and treble NjW 


units. Available 


walnut or teak 


SUPERLATIVE IMPORTED 
WOOFERS—BOTH 15" and 18" 
AVAILABLE NOW! 

Rugged and powerful Celestion woofers are 
particularly suited to public address, guitar 
and electronic organ applications — and for 
the bass registers in multiple speaker systems. 
In Euiope both speakers are very popular . . . 
often they are supplied as standard equipment 
with expensive imported electronic organs and 
guitar amplifiers. 

G15C. A 35 watts RMS 15" speaker, this 
new Celestion unit has been designed for use 
with organs, guitars and public address sys¬ 
tems. Feroba II ceramic magnet, total 
flux 180,000 maxwells. This 
powerful reproducer is Encel 
priced at only .. 

G18C. The most powerful Celestion speaker 
made. Rated at 6(3 watts RMS and with a 
total flux of 285,000 maxwells. Fundamental 
resonance 35 Hz. Voice coil diameter is 3". 
Ideal for electronic organs, electric guitars 
and public address systems. This 18" speaker 
is massive in every way but tiic price, and 
is used as standard equipment {TAO rA 
on the highest quality imported jy / jll 
guitar amplifiers .. 


$68.50 


TRUVOX R102 ($226) AND 
R104 ($236) 

TWO AND FOUR TRACK 
MONO RECORDERS 

Featuring three heads, three motors and three 
speeds, the Models R 102 and R 104 have 
been very favourably reviewed overseas. Fre¬ 
quency response at 74 i.p.s. is 30-17,000 Hz., 
plus or minus 2 db. Separate record and 
play-back amplifiers. VU meter. 

Write for complete specifications JQ 

and copies of reviews _ R-104 


THE NEW ORTOFON S-15 STEREO 
CARTRIDGE AVAILABLE AT ALI 
ENCEL STEREO CENTRES! 

World wide acclaim provides significant testi¬ 
mony to the outstanding performance of the 
new S-15. Ask for an EMQ or a trade-in 
valuation. 


SEE ENCEL STEREO CENTRES 
FOR REDUCED PRICES ON THE 
FAMOUS LEAK SANDWICH 
SPEAKER SYSTEM 

Music lovers owe it to themselves to compare 
the Leak Sandwich with any other speaker 
system ... in performance and price. The 
new reduced price makes the Leak Sandwich 
better value than ever! 


THE TRUVOX TSA-100 SOLID 
STATE STEREO AMPLIFIER 

One of the most expensive and a top seller 
in the competitive U.K. market, the TSA-100 
offers flexibility and simplicity of control, an 
output of 10 watts R.M.S. in each channel, 
pick-up sensitivity as low as 3.5 mV and in¬ 
puts for tape recorders, tuners, pick-ups 
(magnetic and ceramic/crystal) and auxiliary 
equipment. At full output frequency re¬ 
sponse is 20-20.000 Hz, plus or minus 1 db. 
Encel price is only $156. This amplifier was 
priced at S270 until recently . . . and 

Encel Electronics made the change! jr f 

See the review in the “Gramo- \| |h 
phone”! .J ... ^ 1 


TAPE RECORDERS 

Although our range of recorders is wide, 
Encel prices have assured a speedy turnover 
. . . ask for EMQ’s or trade-in valuations. 
Stocks include Akai. Truvox, Geloso, Sony, 
Teae, Tandberg. National, Revox, Philips, 
Toshiba and many more. Save more at Encel 
Electronics! 


THE NEW LUX KMQ-7 STEREO 
MAIN AMPLIFIER 


LUX KMQ-7 STEREO KITSET 

Featuring push-pull EL34’s in each channel, 
the completed amplifier is rated at 30 watts 
R.M.S. in each channel and provides very 
low distortion even at full output. Assembly 
and testing presents no problems for the 
average handyman. When used with the Lux 
PZ12 pre-amplifier ($72), the KMQ7 becomes 
one of the finest power amplifier/control 
unit systems available in the world today 
. . . output transformers are grain oriented 
silicon steel and performance will satisfy the 
most discriminating enthusiasts. 

KMQ7 kitset complete with valves and other 
components — $109. Wired and 
tested — $125. Basic kitset 


$84 


HAND CRAFTED “SONICS” 
MULTI SPEAKER SYSTEMS 

A wide range of “Sonics” multi-speaker 
systems is now on display at Encel Stereo 
Centres . . . and individual prices are as 
low as $19.50. Budget conscious music lovers 
and tape enthusiasts wishing to up-grade their 
speaker systems will appreciate the value of 
these beautifully finished oiled teak and wal¬ 
nut enclosures. Model AS-40A, $19.50; Model 
AS-60, S25; Model AS-61, $35.50; Model 

AS-302, $47; Model AS-63.S39.50 See them at 
Encel Stereo Centres. Mail orders despatched 
anywhere. 


THE MAGNIFICENT 
NEW LUX SQ65 
INTEGRATED STEREO 
AMPLIFIER 

Rated at 30 watts R.M.S. in each channel, 
the Lux S65 has a frequency response from 
20-20,000 Hz. plus or minus 1| db. The 
circuitry features silicon diodes and 11 valves 
induing P.P. 7868’s . . and input sensi¬ 
tivity for magnetic pick-up is 4 mV. Tone 
compensation circuits include a U.S. patented 
type of M.F.B. system and the new Lux 
NF electronics. Substantial grain oriented out¬ 
put transformers, tape monitoring circuit, phase 
switch, blend control, speaker switch, head 
phone jack, scratch filter, rumble filter ... all 
are standard equipment. The SQ65 MFB cir¬ 
cuitry is effective on normal 
speaker systems. Write for full ]Sj 77 
details ...... .. ... * 1 # M 
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MOON BOUNCE 


• • • • 


SPACE AERIALS IN STRIP FORM 


Long, slender booms for antennas and supports in space 
are being built for NASA by the Aerospace Division of 
the Westinghouse Defence and Space Centre. They start 
out as compact rolls of flat metal strips which, as they 
are unrolled, curl into tubes. 

N. V. Petrou, vice-president of the Westinghouse Defence and 
Space Centre and general manager of the centre’s Aerospace Division, 
said that the division has received a contract to continue development 
work on the booms for NASA’s Goddard Space Flight Centre. 

Applications for the Tollable booms are in space and under water. 
Spacecraft communications antennas, deployment of equipment or in¬ 
struments from spacecraft or underwater vehicles, and coupling space¬ 
craft in flight are some of the uses. The booms will also be useful as 
structural elements. Tapered booms can be made strong enough to act 
as columns for erectable structures on the moon, under water and 
probably even outside water on earth. Results to date indicate that 
booms 10,000 feet long with diameters of ± inch are possible. 

In developing their deployable boom design concept, Westinghouse 
engineers solved two of the problems that have limited the potential 
of this type of extendable support. They were able to achieve a high 
strength-to-weight ratio by special heat-!reating processes, forming an 
interlocking seam on the edges of the metal strips, and putting large 
numbers of small holes in the strips. 

In addition, they solved the distortion problem that occurs in 
space because the side facing the sun is heated to very high tem¬ 
peratures while the part away from the sun is cold. Special patterns 


Pre-treated flat 
metal strip mate¬ 
rial fed into this 
special machine 
emerges as ready 
formed booms. 

of holes in the metal strips that form the booms not only increase the 
strength-to-weight ratio, but also allow the sun’s rays to pass through 
and thereby heat the side of the boom that is away from the sun. 
Since the entire boom remains at the same temperature, distortion is 
avoided. Normally, about 15 per cent of the metal in the strips is 
removed to form the holes. More than 50 per cent can be removed 
when the application so requires. Each square inch of the strips has 
about 100 holes. 

The holes are put in the metal strips chemically. A photographic 
negative of the hole pattern is made first. Then the strips are coated 
on both sides with an emulsion sensitive to ultraviolet light. The nega¬ 
tive is placed over the coated strip, the emulsion is exposed on one 
side, and the metal strip is then “developed.” The emulsion in the ex¬ 
posed area is dissolved by the developer. Chemicals that dissolve the 
metal but not the emulsion are applied to the strips and the holes 
are formed. 

The flat metal strips are formed and heat treated so that their 
normal form is tubular. Flat strip is formed into a tube as it 
enters a specially designed furnace. Time, temperature and holding con¬ 
ditions are carefully controlled in the furnace and the result is a Tollable 
boom with the required characteristics. This process is a continuous 
one; booms can be made to any desired length. 

Most wodc done by the Westinghouse division has been on } inch 
booms. The process is, however, applicable to smaller or larger diameters. 



coni. 


pletion o-f these tests, contoured outlines 
were drawn from the data obtained, and 
the outlines agreed in general size and 
shape with the cloud images observed 
by the experts. 

The final step in the analysis of the 
cloud negatives was to take “control 
negatives” of the same area in the sky 
where the clouds had been photographed- 
ed, but on a night when they would 
not be visible in the area. The control 
negatives showed no cloud images, 
thereby proving along with the other 
tests that the observers and the camera 
were not “seeing things.” 

Simpson and his colleagues announced 
last February that they had, for two 
years, been observing two clouds of 
cosmic debris originally discovered- in 
1956 by Prof. K. Kordylewski of Po¬ 
land 1 . Except for the Polish professor, 
the Lockheed investigators are the only 
people ever to observe the clouds con¬ 
tinuously. 

Simpson said that photographing the 
clouds was an important milestone in 
his investigation, because until a man 
or spacecraft actually visits the clouds, 
photographic analysis will provide the 
only real scientific data. He added that 
photographic analysis can indicate the 
density of the clouds and perhaps record 
their variations in size and shape. 

The libration clouds, which Simpson 
estimates may contain debris ranging in 
size from microns to small boulders, 
appear to be several times the diameter 
of the moon. 

They are located at, or near the 
Lagrangian libration points, named after 
the eighteenth century mathematician, 
LaG range, who calculated that there are 
certain stable points in a two-body sys¬ 
tem like the earth and moon, and an 
object at these points will be attracted 
toward neither body. 

Simpson said of the clouds’ potential: 
“Though some time may pass before 
we get there, imagine what we can do 
to exploit these clouds. Here is a chance 
to study rubble which may have come 
from all over space. It might give us 
completely new data on our universe. 

“And think of having a ‘space hook’ 
up there to sort of hang space stations 
on. Neither the earth’s nor moon’s gra¬ 
vity would affect them.” 

Simpson explained that the probable 
reason the clouds were not discovered 
during the 200-year interval between 
LaGrange and Kordylewski was that 
there is no large, solid body which most 
people were looking for, but only debris 
which couldn’it possibly be seen with a 
telescope. He said that a person had to 
look at a large section of the sky to 
sight the clouds. 

“Another difficulty in viewing the 
clouds,” Simpson said, “is that they are 
not in exactly the same position as the 
hypothesised libration points, and they 
tend to shift their position slightly and 
intermittently in relation to the moon.” 

At present, the Simpson investigators 
at Lockheed — and Kordylewski — are 
the only people to have developed a 
method of systematically observing the 
clouds. To Simpson’s knowledge, Kor- 
dylewski has not been heard from by 
scientists in the West since 1961. Q 
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BASIC 

RADIO 

COURSE 



Pr*por«d and published by 

ELECTRONICS AUSTRALIA 

Ineorp. "Rod>o. T.tmuon & Ho66m" 




SECOND IMPRESSION NOW AVAILABLE 

SAME EDITORIAL CONTENT, NEW DATELINE 

A T 28-page textbook packed with diagrams and 
information about Radio, Hi-fi, Electronics. 

An ideal gift for the student or enthusiast. An invalu¬ 
able source of information for those who are curious to know 
HOW and WHY these things work. 

IT IS WRITTEN SO YOU CAN UNDERSTAND IT. 

You can buy your copy of the BASIC RADIO COURSE 
by calling personally at any of the offices of John Fairfax & 
Sons Ltd. listed below: 


SYDNEY: 

Herald-Sun Building 
12th Floor 

253 Jones Street, Broadway 
or 26 Hunter Street, Sydney 

MELBOURNE: 

392 Little Collins Street 


NEWCASTLE: 

22 Bolton Street 

ADELAIDE: 

104 Currie Street 

PERTH: 

847 Hay Street 

BRISBANE: 

78 Elizabeth Street 


TO: ELECTRONICS AUSTRALIA 
BOX 2728, G.P.O., SYDNEY. N.S.W. 

Please send me . copies of the BASIC RADIO COURSE at $1.60 each posted 

within the Commonwealth. $1.50 plus postage to overseas buyers. (Please estimate for lloz. 
posted weight). Please enclose only a cheque , money order , Australian postal order, etc., 
NOT CASH. 


Print clearly 


STATE 


A SPECIAL 10% DISCOUNT is available on single copy rate for bulk orders of not less than 25 
copies to Radio Clubs, Youth Groups, etc. Please enclose remittance with order including estimated 
parcel postage or freight. 

_—_——___ J 
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Two great names 
combine to give you a 
wonderful range of 
electron tubes 

Through G.E.C. the famous range of electron 
tubes from the M.O'. Valve Company are now 
available in Australia. Specify M-OV tubes 
from G.E.C. . . . you know they’re the best. 

• TRANSMITTING TUBES • PHOTO-CELLS 

• PULSE MODULATORS . VOLTAGE STABILISERS 

• POWER RECTIFIERS • GEIGER MULLER TUBES 

• LOW POWER AMPLIFIERS • MISCELLANEOUS TUBES 

• MICRO-WAVE DEVICES and ACCESSORIES 

M-OV TUBES 



Distributed in Australia 


by 


Electronics & Communications Division 

G.E.C. (AUSTRALIA) PTY. LTD. 

SYDNEY • CANBERRA • NEWCASTLE • WOLLONGONG • MELBOURNE • GEELONG • BRISBANE 
TOWNSVILLE • PERTH • ADELAIDE • WHYALLA • HOBART • LAUNCESTON • DARWIN 


GEC2117 
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BRITISH RAILWAYS GO ELECTRONIC 


Applications of electronics within British Railways are now 
to be found in many spheres of operation. These include 
coaxial and microwave communication links in a large tele¬ 
phone network, together with the use of computers in data 
processing, research, and ultimately for train movement 
planning and crew rostering. 


In the general main line case, how¬ 
ever, a guided radar system is seen to 
be the only one offering development 
possibilities. Work of a long-term nature 
is in hand for a guided radar system, 
which if successful could offer both a 
means of detecting obstacles, including 
the presence of trains ahead or objects 
on the track, and a wide band com- 
▼ , ,, . munication system. (1). 

The most widespread application how- film. Low voltages normally associated of more immediate promise, is an 
ever, seems to be in the field of signal- with track circuits are not always suffi- inductive communication system now 
ling, where remote control systems enable cient to break down this layer and a actively being developed, in the British 
large areas to be brought under the high-voltage impulsing system is pre- Railway’s Research Department. It has 
control of just a few signal-boxes. Also, ferred, the impulse being generated elec- the potential of linkine movinc trains 
in automatic marshalling yards, Doppler tronically. continuously with a control centre for 

techniques have been used to measure Before leaving the problems associated the exchange of safety information and 

wagon speed, while trackside readout with the track, it is worth noting that train regulation data. (2). 
devices have been applied to train des- a special purpose computer has been . Train operation at present uses only 
cribers which continuously plot train developed recently for installation in a two very simple forms of communica- 
movements within a control area. track recording vehicle, to give immediate cion, namely a visual, mechanical or 

Train describers have also employed an d automatic assessment of track magnetic signal from the track to the 
solid state logic, and there are a few n0 / ma yy assessed somewhat train, and a track circuit indication back 

instances of solid state switching being laboriously by visual inspection. to the control point, defining the locality 

applied in the important role of safety The use of radar principles has often of the train. 

interlocking. been proposed for train control, without, The information available to and from 

Centralised control of signalling for probably, an appreciation of the comr the train is minimal, and leads to a high 
a large area has many benefits both in plex environment of a railway network, degree of reliance on the driver for 
terms of economy and improved train Free space pulsed transmissions have safety; and on the signalman, or train 
regulation. found application in marshalling yards regulator, to keep the train on course 

Such ideas were at one time prohrbi- for wagon speed measurement, using the and to achieve the best possible move- 
tively expensive, involving great lengths Doppler principle, and may find applica- ment pattern with the minimum of delay 
of multicore cabling to carry the DC tions elsewhere, where very close con- to traffic. Better communications are 
control and indication circuits to the tact can be maintained. thus seen to be a pre-requisite for any 

remote locations. However, the advent 
of fast-acting electronic time-division 
multiplex systems has enabled the same 
control and indication circuits to be 
conveyed over a single-pair cable Britain’s ultra-modern cargo vessel carries two radars and an auto-pilot. 

These systems are continuously scan- Manchester Progress, which sailed for The electronic aids have enabled the 
ning and provide a maximum response the first time in March, carries its own owners to operate the vessel with a 
time of about one second. An alternative computer and a comprehensive closed crew of 27, instead of 45. O 

arrangement, favoured where the number circuit television 
of channels is relatively small, is the system, 
frequency division multiplex system. The computer de- 

Here a number of transmitters and re- livers to the bridge 
ceivers, each pair tuned to a different typewritten reports 
frequency, provide a simple means of 0 n conditions in all 
transmitting a few channels on one pair parts of the ship, at 
of line wires, and such an application a ll times of the day 
may be in repeating the condition of and night, 
track circuit relays, spread out over Closed circuit 

several miles of track, back to the con- television is used to 
trol point. scan the engine 

Tuning may be inductance/capacitance room at night to 
or tuned reeds, the latter providing the monitor conditions 
possibility of about 100 channels in a while engineers go 
400Hz bandwidth by virtue of the high to bed. Deck- 
Q response obtained with this technique, mounted cameras 
A further application to track circuit- assist in manoeuvr¬ 
ing is in the improvement of reliability, ing the ship during 
where tracks are infrequently used or berthing and depar- 
become contaminated with an insulating tures. The ship 


ELECTRONIC AIDS IN BRITISH "SUPER SHIP'" 
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CRT 5" PDA [3 KV] DC to 3 Mc's 100 mV'cm. 


PRICE: 
SSI A 


Duty Paid $226.00 
Duty Free $179.00 


F.O.R. 
Sydney 
Plus Tax 


Slightly Higher Interstate. 



POCUi 


Y WtIFT 

VOLU . CM 


stability 


NOBMAl 


The S51A effectively bridges the gap between 
large expensive instruments of extreme accuracy and 
portable oscilloscopes of such limited performance 
as to be little more than simple indicators. The S51A 
adequately meets the demand for an economical unit 
of good performance. 

In addition to the S51A itself two other ver¬ 
sions of this unit are available. 

S51E (Educational Model): A much simplified 
and economical unit which is recommended in the 
Interim Report of the Science Masters’ Association 
and the Nuffield Foundation (U.K.). 

S51T: Similar to the S51A but is fitted with a 
switchable additional horizontal amplifier which in¬ 
creases sensitivity to 100 mV/cm with a bandwidth 
of DC-lOKc/s at -3db. 

S51A SPECIFICATIONS 

C.R.T.: 5 in. Flat-faced PDA operating at 3KV. 

Y Amplifier: DC-3 Mc/s: lOOmV/cm 
Attenuator: 100 mV to 50V/cm 
Time Base: 6 speeds: luSto lOOmS/cm 
Expansion: Continuously variable 

Triggering: Auto-Sync., Selective and TV Sync. 
Cooling: Air Thermo-Syphon. 


MODEL 32A SINGLE BEAM SCOPE 


C.R.T. 

3" flatfaced single gun 
PDA operating at 3.5KV 
Y Amplifier 
DC to 10 Mc/s 
100 mV/cm 
DC to I Mc/s 
10 mV/cm 
Rise Time: 

35 nanoseconds 


Accurate calibrated input 
attenuator 

Wide Range Calibrated Time 
Base 

18 Pre-set sweep speeds from 
I uSec/cm - 0.5 Sec/cm X 
Expansion x 10 
Triggering: 

Auto Sync, Selective Built- 
in TV Sync Separator 


PRICE $262.00 plus 12*% Tax F.O.R. Sydney. 

Slightly higher Interstate 


JACOBY, MITCHELL & 



Co. Pty. 




469-475 KENT STREET, SYDNEY (26-2651) 


BRANCHES: 


AGENTS: 


MELBOURNE: 

IS AB80TSFORD ST., 
NTH. MELBOURNE. 
(30-2491-2) 


ADELAIDE: 

625 SOUTH ROAD, 
GLANDORE. (SI-4117) 


BRISBANE: 

T. H. MARTIN P./L., 
WILSON HOUSE, 
CHARLOTTE ST. 
(2-1785) 


PERTH: 

C. F. LIDDELOW & CO., 
252 WILLIAM ST., 
PERTH (28-1102) 


TASMANIA: 

K. W. McCULLOCH P./L. 

P.O. BOX 606G 
LAUNCESTON (2-5322) 
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plan far im¬ 
proved train con¬ 
trol. 

A wire loop in¬ 
duction system 
has been chosen, it being seen as the 
cheapest system available, and one which 
can unfailingly provide a continuous 
link with the train. This is an essential 
requirement if safety control data is to 
be passed directly to the train receiving 
apparatus. A simple example would be 
to display the line-side signal aspect in 
the cab of the locomotive. 

In its basic form it comprises only a 
pair of insulated conductors laid along 
the track, but to meet a railway environ¬ 
ment some mechanical protection is 
necessary and in engineered form this 
might comprise a plastic board or “car¬ 
pet” w'ith the cables moulded into it. 
These would be energised at frequencies 
in the band 20 to 150KHz. 

Having provided such a system, it is 
then advantageous if at very little cost 
the conductors can be so arranged as 
to convey certain fixed information about 
the track, such as the maximum speed 
of the line, or the gradient, to the loco¬ 
motive without having to generate the 
information with electronic coding 
apparatus. 

One arrangement transposes the con¬ 
ductors at regular intervals of distance, 
and the locomotive equipment is able to 
sense these transpositions, thus providing 
a precise measure of distance run. An 
immediate application of this device is 
to provide the driver with an indicator 
showing his exact position on the track 
thus simplifying this task in fog, or 
conditions of bad visibility. 

A further alternative which may be 
combined with the above, is to vary the 
spacing of the conductors and produce 
a modulation of the loop current when 
detected by the locomotive, the modu¬ 
lation frequency being determined by 
the variation in conductor spacing, or 
pitch, and the speed of the locomotive 
passing over the conductor system. 

This arrangement could form the basis 
of a speed program system provided ail 
trains are of a similar type and per¬ 
formance characteristic, or where the 
number of classes can be rationalised to 
one, two, or perhaps three. Then it would 
be feasible to lay a track program (or 
programs) which can include graded 
braking for station or signal stops, and 
all speed features of the line. In effect, 
the trains could be locked to a fixed 
program laid along the track. 

It could be arranged, at the approaches 
to stations and signals or equivalent 
marker point, for alternative programs 
to be laid, one or the other comprising 
a braking curve, the program applicable 
to the train approaching being switched 
remotely from the control centre. 

At the present time this rationalised 
traffic system applies only rarely, but 
the system can be made suitable for gen¬ 
eralised main line application in the 
following manner. 

The conductors may be arranged into 
loops, forming binary digits which con- 
very information about the track such as 
maximum permissible speed and grad¬ 
ient. These loops are placed at the 
approaches to track features such as sig¬ 
nals and speed restrictions. Variable 


INFRA-RED DETECTION OF FAULTY SOLDERING 

A recent development in the U.S.A. is a device for locating 
faulty soldered joints in printed wiring boards. The principle 
used is the detection of infra-red radiation generated by heat 
pile-up at badly soldered joints. 


Continuity checks often fail to spot 
poor bonds or absence of bond; as long 
as Che solder touches Che adjacent con¬ 
ductor, electricity flows. However, an 
infrared radiometric microscope tech¬ 
nique developed by engineers at Barnes 
Engineering Company, Stamford, Conn., 
quickly picks out poor joints which will 
later lead to operational difficulties, 
especially when the circuits are used in 
vibrating or other severe environments. 

The method is simple. Heat is applied 
to the conductors on one side of the 
joints, and an aluminium, heat sink 
absorbs it quickly on the far side, thus 
generating a temperature gradient across 
the joint. If soldering is not complete, 
heat piles up at this juncture, and pro¬ 
vides a very clear and definite indication 
for the infra-red radiometric microscope. 

Although the infra-red microscope can 
be used for inspection of any particular 
bond, yielding a direct temperature read¬ 
out, a better approach consists of coup¬ 
ling the instrument to an X-Y recorder 
for a permanent trace. Peaks in traces 
indicate sudden increases in temperature, 
which are almost always symptomatic 
of poor bonding. Because the radiometric 
microscope is extremely sensitive, a 
temperature build-up of only 0.5 degrees- 
C can be detected. 

To test the validity of this quality 
control technique, a 68-conductor flex¬ 
ible printed circuit was soldered to an 
equivalent rigid circuit board, and sev¬ 
eral connections deliberately left un- 
fluxed. In addition, after soldering, one 
edge of the flexible circuit was pried off 
the board, then allowed to fall back onto 
it. All circuits tested “go” with contin¬ 
uity meters. 

When the assembly was heated at one 
end and cooled at the other, unsoldered 
joints showed up as peaks above the 
general datum line. Where the flexible 


circuit had been pried loose, not only 
did each conductor peak out, but the 
general temperature level of the entire 
section climbed about 6 degrees C. Sub¬ 
sequent pull strength tests on the sample 
bore out the findings of this quality 
control instrument. 

The infra-red radiometric microscope 
was developed by Barnes for industrial 
applications where it is vital to know 
the temperature of minute areas, such 
as in design and production testing of 
microcircuits for ultra-compact electronic 
equipment, A prime advantage of the 
infra-red instrument is that it does not 
need to touch the test object, so that 
measurement does not disturb the con¬ 
ditions being checked. By combining 
suitable optical and infra-red techniques, 
the instrument permits the investigator 
to look at a spot about one-thousandth 
of an inch in diameter and simultan¬ 
eously measure temperature differences 
as small as 0.5 degrees C on a room- 
temperature target. 

The radiation microscope is fitted with 
two direct-reading temperature scales, 15 
to 65 degrees C and 15 to 165 degrees C. 
In addition, a third scale is provided to 
measure incident radiance which can be 
used to calculate higher or lower temper¬ 
atures. 

Target resolution and temperature sen¬ 
sitivity depend on the choice of inter¬ 
changeable objectives. With a 15x ob¬ 
jective, temperature sensitivity (at room 
temperature) is 0.5 degrees C, and target 
details as small as 0.0014in can be re¬ 
solved. With a 36x objective, sensitivity 
is 1.0 degrees C, and resolution is 0.0007- 
in. Thermal sensitivity becomes even 
better for objects at higher temperature; 
on a target at 150 degrees C differences 
of 0.3 degrees C can be detected with 
the 36x objective and 0.1 degrees C with 
the 15x objective. (“International Elec¬ 
tronics,” Vol. 13, No. 1). □ 
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information such as signal aspects is 
conveyed by a modulation of the carrier 
with which the loop is energised. 

The locomotive equipment would 
already have stored in it data regarding 
the train composition and the new in¬ 
formation fed in from the track con¬ 
ductors would enable it to compute a 
braking characteristic appropriate to the 
track feature being approached. 

The results of this computation may 
be displayed to a driver who must then 
control his train within the limits pre¬ 
scribed. Only if his braking is insuffic¬ 
ient would the automatic control take 
over the brake action. Thus providing 
the driver is alert and controlling his 
train correctly no overriding action takes 
place. 

It will be appreciated that the speed 
supervisory system outlined above is 
just one possible exploitation of the 
communication link. It can be visualised 
Chat it can also provide channels for 
voice communication and data exchange. 
Thus it should be possible for a con¬ 
trol centre to have up^to-the-moment 


information of the position and speed of 
all trains in its area, and to thereby 
achieve optimum regulation of train 
movement. Further it is conceivable that 
Che control point itself could compute 
the optimum train movement pattern 
for a given set of circumstances and 
transmit the appropriate control data to 
the trains directly. (3). 

Up to the present, electronics has been 
applied generally to the solution of 
problems regarding specific items of rail¬ 
way equipment, but it can now be fore¬ 
seen that electronic developments can 
lead to an integrated control system to 
include the whole process of train move¬ 
ment control. (“Electronics Weekly,” 
14/12/66.) 
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NOW AVAILABLE ... 

The most comprehensive range of books on 

SEMICONDUCTOR TECHNOLOGY 

Published by McGRAW-HILL this series has been written by the leading 
engineers and designers of Texas Instruments, the acknowledged leaders, 
in all fields of Semiconductor technology. First of the 11 books in the 
T.I. “Microlibrary” was released in 1963, the last two in 1966. A further 
three are scheduled for 1967. The current range includes: 


"TRANSISTOR CIRCUIT DESIGN" 

523 pages — 526 illustrations. 

“Over 75,000 copies sold, our best selling 
technical book of all time.” 

McGRAW-HILL 

Covers the most common problems 
confronting circuit designers, from in¬ 
terpretation of data sheet information to 
design procedures for VHF power stages 
. . . from techniques for measuring tran¬ 
sistor parameters, to 
discussions of the 
effects of complex 
thermal impedances 
on circuit stability. 

A practical work-a- 
day book, it presents 
detailed design pro¬ 
cedures for a great 
variety of circuits. 

Price $8.95. 




Transistor | 
j Circuit Design 


"SILICON SEMICONDUCTOR 
TECHNOLOGY 

W. R. Runyon 

256 pages — 

301 illustrations. 




& Silicon 
Semiconductor 
Technology 


"FIELD EFFECT TRANSISTORS' 

L. J. Sevin 

138 puges — 

137 illustrations. 

The first full length 
text devoted exclu¬ 
sively to field effect 
transistors, gives com¬ 
prehensive coverage 
of theory, design 
philosophy and prac¬ 
tical application of 
FET’s. Beginning with a presentation 
of physical theory based on Maxwell’s 
Equations, the book uses a lumped 
linear model to describe the circuit be¬ 
haviour of the FET. Much attention 
is devoted to detailed explanations of 
the electrical characteristics of FET’s 
that are significant in circuit applications. 
Most of the typical applications for 
FET’s are described and illustrated by 
circuit diagrams. Price $10.50. 

"COMPUTER SEMINAR" 

127 pages — 106 illustrations. 

Many advanced concepts in computer 
technology are presented in “Computer 
Seminar” (revised 


"COMMUNICATIONS HANDBOOK" 
(Two Volumes) 




< wnitHJnJral I'sn- 
HANULKIK 
i 


366 pages — 

417 illustrations. 

Of considerable inter¬ 
est to anyone engaged 
in any phase of com¬ 
munications from RF — *- 

to UHF. Price $3.95. - 


"POWER SEMINAR" 

214 pages—149 illustrations. 

The lecture notes from TI’s 1964 Power 
Seminar have proved 
so much in demand 
that they have been 
incorporated into the 
“Microlibrary” series. 

“Power Seminar” is 
full of typical applica¬ 
tions and fabrication 
information on power 
transistors, SCR’s and 
GCS’s. Price $2.20. 



The first book to pre¬ 
sent comprehensive 
and authoritative dis¬ 
cussions on every as- ™ 

pect of silicon as a $ 

semiconductor. This -- J 

book is valuable not only to the designer 
of devices, but to the designer of cir¬ 
cuits and systems as well. Price $17.35. 


Computer 

Seminar 


Titles—Magnetic Thin 


films, Magnetic Film 

Memory Systems, 


Semiconductor Net¬ 


work Technology. A 

' SoW-Stotf 

Planar Germanium 3- 

Cootmoccatioas 

Gc Ultra-fast Switch¬ 


ing Transistor, High- 


J speed Logic Gates, 


Price $2.20. 


ICAL BOOK 

Also Available:- 


"SOLID STATE 
COMMUNICATIONS" 

366 pages — 

417 illustrations. 

Design of Communi¬ 
cations Equipment 
using Semiconductors; 
a hardback edition of 
C o m m u n ications 
Handbook. Price 
$13.15. 


Slime 0# STANDARD BOOK 
SUPPLIERS PJY. LTD. 

231 NORTH TERRACE, ADELAIDE. PHONE: 23-5380 



TV CIRCUIT DESIGN HANDBOOK" 

$ 2.20 

"T.I. SERIES 54/74 INTEGRATED 
CIRCUITS" $3.30 

"AUDIO AND AM/FM CIRCUIT 
DESIGN HANDBOOK" $3.30 
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"FOSDIC" PROVIDES DATA FOR 
U.S. WEATHER FORECASTERS 


An improved model of FOSDIC (Film Optical Sensing De- operations are carried out by circuitry 

vice for Input to Computers) is used by the National Bureau capable of making 240 “AND” or “OR” 

of Standards in the U.S.A., at the National Weather Records s tage°the da^ 8 ca e n C be C sWft^ n constSs 
Centre at Ashville, North Carolina. entered, and new data entered, from 

reduction or combination of the original 

The weather data of the National sible punch positions in the column and as ^ 

Weather Records Center are contained all punches on the card are stored as . ^jen the 80-column storage register 
on 400 million punched cards which are digital data in a real time memory. Data 

now being microfilmed to take advantage selected for recording, as a result of F ^ Kit'nlnfnLritv 

of the greater data density of microfilm logical examination, are passed on to Jr™ 

and the rapid access obtained by use another memory, an 80-column register, ^nary or binary-coded^decimal which- 

of FOSDIC The cards are photograph- from which they are transferred to mag- ht "£1 Z 

ed with an anamorphic lens which re- netic tape. «« 

vert^aliv r< inrf IZ 24 b to f horiMntallv^ctMn The i° ard columns sCa5ned and the only during such recording operations, 
vertically and 24-to-l horizontally, com- data selected from them are determined rwincr nnrmal censimr the microfilm 

pressing the image so that the rectangu- by the wiring of FOSDIC’s 2560-hole mo ^ s ^ n Sn«^lv bit^an bf stopwd 

lar punches appear os 0.06mm squares, plugboard, as is the logical treatment ™°o£rX commandorwLn thCtog 

The images run aoross the 16mm fhe data are subjected to. The plugboard identifies an invalid data combination, 
microfilm, appearing as narrow bands 1S removable, so tftat JrUbUlC can be i nco , m pi e te data, or cards having certain 
numbering approximately 11 card pic- programmed to read and treat the data prese lected data combinations. The card 
tures to the inch. The cards are filmed at . r different programs or cards by merely at w jfi c h the operation stops is presented 
a rate of 800 per minute through a con- inser tmg the proper plugboard. for the operator’s inspection on a view- 

tinuous flow filmer developed at the The latest version, FOSDIC IV, has ing screen and its data content is indi- 
Bureau of the Census. Each 100ft reel a more extensive bank of logic elements cated by a bank of lights. The operator 
of microfilm holds the images of up to than previous FOSDIC models, allowing can enter a correction if he wishes and 

12,000 punched cards. The microfilm more editing, shifting, and compacting then trigger the machine to resume 

negative is retained in a master file operations to be performed. These logic operation.(“N.B.S. Technical News”), a 
after a positive film is produced for the 
working copy. On the working copy films, 
the punched holes appear as transparent 
spots surrounded by the opaque back¬ 
ground of the card stock. 

The data contained on a microfilm 
frame are probed by projecting the image 
of the face of a cathode-ray tube through 
the film. The light transmitted by the 
microfilm image at successive positions 
of the luminous CRT spot is sensed 
by a photoelectric cell. If the CRT scan 
is controlled to run down each column 
of the microfilmed card, it will produce 
as a signal a running measurement of 
the transmissivity of the microfilm along 
the scan when compared to a threshold, 
in effect, a series of digital data con¬ 
tained on the card. The scan may be 
contrived to examine only areas of 
interest by programming the motion of 
the CRT beam. 

Scanning must be extremely accurate 
for the beam to pass through each 
punch, despite variations in card posi¬ 
tion. This accuracy is obtained by refer¬ 
ence to the top edge of the card for 
vertical registration and to column marks 
for horizontal registration, as a card is 
normally viewed. This is accomplished 
by moving the beam, after each scan, 
across the film to the left edge of the 
frame area and down until it reaches the 
index mark of the next card, at the 
same height a$ the top edge of the card. 

The height of each card is then measur¬ 
ed in a preliminary sweep to enable 
FOSDIC to take into account slight 
variations in size produced by the high¬ 
speed, continuous flow filmer. 

The beam is moved across the column 
index marks until it reaches a column 
programmed for examination and then 
downward from the top of the card, 
which is the vertical reference for sub¬ 
sequent data location. The film opacity 
is interrogated at each of the 12 pos- 



FOSDIC’s scan must register precisely with punch card marks on the 
microfilm. This is accomplished by reference to opaque marks on the film. 
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PLESSEY 



Kola mode! loudspeakers for 
superb high fidelity performance 


Check these specifications for the speakers you 
require. The range of Rola loudspeakers offers many 
alternatives. 

In a suitable enclosure the deluxe 12-inch 12UX gives 
remarkable fidelity over the audio range—plus big 
power handling capacity. The new 12UEG 
loudspeaker is first choice for electrical musical 
instruments. This fine bass speaker has many 
refinements to ensure rugged strength and adequate 
power handling for the most exacting applications. 
The high fidelity 8-inch C8MX has won wide acclaim 
as an outstanding speaker for smaller and Slimline 
type enclosures. Your distributor can supply with 
your Rola model loudspeakers all the information 
available on speaker specifications and 
recommended enclosure designs. 


Some Hi-Fi speaker specifications 


Model 

Frequency 
Response — Hz 

Peak Power 
Handling 

5FX 

4,000 — 18,000 

15 Watts 

C8MX 

40 — 12,000 

16 „ 

12PEG 

35— 5,500 

20 „ 

12PX 

45 — 12,000 

20 „ 

12UEG 

35— 5,500 

30 „ 

12UX 

40 — 14,000 

30 „ 



Plessey Components Group 

Rola Division The Boulevard 
Richmond El Victoria Telephone 42 3921 

NSW Plessey Components Group Rola Division Box 2 PO Villawood Telephone 72 0133 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


New testing facility in Sydney 

The Sydney County Council is to establish in Sydney a new 
Australian Testing Station for testing high voltage and high 
amperage equipment. This will be in addition to the existing 
testing station at Chatswood, N.S.W., and the heavy-duty current 
facilities at Blackwattle Bay, which the council has maintained 
for some years. 

The Australian Electrical industry has for many years used 
the facilities provided by the Sydney County Council for testing 
electrical equipment from high voltage heavy duty down to the 
smallest electric shaver. This has resulted in a high standard by 
Australian electrical manufacturers. 

Test Certificates, issued by the Sydney County Council, have 
gained world-wide acceptance, and equipment has been sent from 
neighbouring Asian countries for testing and certification. The 
Sydney County Council also operates highly specialised test 
equipment and issues certificates on behalf of the C.S.I.R.O. 

Australia’s new testing station will be capable of testing most 
of the heavy electrical equipment now made in this country, 
which at present has to be sent to Europe or the United States 
of America for testing. Synthetic testing will extend the testing 
range to levels well beyond the current capacity of the Australian 
electrical industry. 

Following recent discussions between the S.C.C., the Elec¬ 
trical and Radio Development Association and the National 
Electrical Manufacturers’ Association of Australia, it has been 
resolved by N.E.M.A.A. that it will fully support the new testing 
station. 

Digital gaussmeter 

A new digital gaussmeter, Type FH-20, manufactured in U.S.A. 
by Varian, Analytical Instruments Division, 611 Hansen Way, 
Palo Alto, California, is said to be of special interest to users of 
electro-magnets for beam deflection, beam analysing, cyclotrons, 
synchrotons, HD or MPD, mass spectrometry and laboratory 
research. 

Use of the FH-20 eliminates involved current cycling pro¬ 
cedures, as the FH-20 provides a direct field reference rather than 
the indirect current reference of a power supply. Field settines 
of up to 30 kilogauss can easily be repeated to within 50 milli- 
gauss, with absolute field accuracy of ±0.1%. 

Temperature control of the Hall-effect probe used with the 
instrument, as well as temperature compensation, provides 1 x 
10~ c long-term stability. 

Germanium integrated circuits 

Germanium integrated circuits, believed to be the first devel¬ 
oped, were described recently in the U.S.A. by scientists of 
International Business Machines Corporation. Although still in 
the early stages of development, the germanium circuits are said 
to be faster than the fastest silicon circuits so far reported. They 
take advantage of the inherently greater speed, or mobility, of 
electrons and holes in germanium, which permits switching speeds 
of about three times that of silicon devices of comparable size, 
says I.B.M. 

The experimental germanium integrated cirtuits have measured 
switching delays of 350 picoseconds. This includes an estimated 
100 picoseconds delay due to the test package, and an isolation 
capacitance delay of about the same amount. The overall switch¬ 
ing speed is faster than the best reported value for silicon 
circuits, even though the Ge devices are about three times as 


Standard Telephones and Cables Ltd. in U.K. are to 
supply their Type STR.70-P radio altimeter for Ameri¬ 
can-built Phantom aircraft, now going into service with 
the R.A.F. and the Royal Navy. The compact size 
of the STR.70-P can be seen in this photograph, show¬ 
ing a unit under test before delivery. It is said to be 
the world's first fully solid state microminiature radio 
altimeter, and has been scheduled for numerous mili¬ 
tary aircraft. Designed for low level operation, its 
capabilities include terrain following, low-level strike , 
low approach, automatic landing and autohover. 



large as the smallest Si circuits. (Switching delay is closely 
related to device size). 

Until now, integrated circuit technology has been confined 
to silicon. This is because the techniques for making many 
devices on a wafer require protection of selected areas of the 
wafer by some sort of easily formed impervious layer. In silicon, 
this protection has been provided by forming silicon dioxide; in 
germanium it has been difficult because easily formed oxides of 
Ge are unstable. This is the chief reason why silicon has com¬ 
pletely dominated the integrated circuit field, despite the in¬ 
herently higher speed of germanium devices. 

Traffic control consortium 

G.E.C. Road Signals Limited and The Marconi Company 
Limited have agreed to collaborate in the field of computer con¬ 
trolled area road traffic signalling schemes in the U.K. and 
overseas. 

G.E.C. Road Signals has had 40 years’ experience in road 
traffic signalling throughout the world and has a comprehensive 
range of road signalling equipment including traffic lights, con¬ 
trollers and detectors. Contracts recently won for the West 
London Area Traffic Experiment included the provision of the 
queue detectors, closed-circuit television and much other equip¬ 
ment. 

The Marconi Company, which has been involved with civil 
and military air traffic control for more than 20 years, has recently 
entered the field of road traffic control and is concerned with 
computer projects in many other fields. The Marconi Myriad 
microelectronic computer was originally developed for this type 
of work, where its extremely high speed and reliability are vital. 
Myriad was chosen by the Road Research Laboratories for the 
Glasgow Area Road Traffic experiment. 

Comprehensive area traffic schemes will now be put forward 
by G.E.C. Road Signals Limited, who will provide the road 
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■ dynamic microphones 



*MDF-600B 
cardioid microphone 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 100—10,000 c/s±8 dB 
tSensitivity : -52 dB±3 dB. 

Dimensions: 148x48x34.5mm without stand 
Cable : 4 ^mm, 3 m 
Weight: V/ A lbs (525 g) 



DF-1DE 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 150—10,000c/s±8 dB 
tSensitivity: —57dB±3dB, 

Dimensions : 385.5 mm high 

21 mm diameter, microphone 
128 mm diameter, stand 
Cable : 4 ^mm, 1.5 m 
Weight : 1% lbs (840 g) with cable 



*DF-14B 


SPECIFICATIONS 

Impedance: 50kQ Variable 

Frequency Response: 100 —1C(,000 c/s±8 dB 
tSensitivity: -48dB±3dB, 

Dimensions: 136x75x47 mm 
Cable : 6 ^mm, 4 m 
Weight: 2 lbs (900 g) 



DF-1/*DF-1B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 100 —10,000 c/s±8 dB 
tSensitivity: —57 dB ±3 dB, 

Dimensions : 21 mm diameter, 82.7 mm long 

Cable : 3 ^mm, 1.5 m 

Weight: 3.9oz (110g) with cable 



DF-3 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 50—12,000 c/s ±8 dB 
tSensitivity: — 56dB±3dB, 

Dimensions: 33.5 mm diameter, 133mm long 

Cable : 4 pmm, 1.5 m 

Weight: 9.0 oz <255 g? with cable 



DF-12/*DF-l 2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 80 —12,000c/s±8dB 
tSensitivity: -57 dB±3dB, 

Dimensions: 23 mm diameter, 158mm long 

Cable : 3 ^mm, 1.5 m 

Weight: 6.3 oz (180 g) with cable 



*DF-2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 100 —10,000 c/s±10 dB 
tSensitivity: -56dB±3dB, 

Dimensions: 75x53x30 mm 
Cable : 3 ^mm, 1.5 m 
Weight: 4.8 oz (136 g) with cable 



*DF-22B 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 50 —12,000 c/s±7 dB 
tSensitivity: —57 dB±3 dB, 

Dimensions: 32.5 mm diameter, 220 mm long 
Cable : 6 (imm, 4 m 
Weight: lj^lbs (575 g) 



*DF»51 B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 150—8,000 c/s±7 dB 
tSensitivity: —57dB±3dB, 

Dimensions : 98 x 58 x 36 mm 
Cable: 6 ^mm, 1.6 m, Coiled 
Weight: 7.3 oz (207 g) with cable 


* with switch: 


t at 1,000 c/s, O dB= 1 V//* bar 



ZEPHYR PRODUCTS PTY. LTD. 


(SOLE AGENT) 


70 BATESFORD ROAD. CHAPSTQNg, VICTORIA—PHONE 56-7231 


MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 


AGENTS: 

W.A.: D. K. Northover & Co.. 337 Wellington St.. PERTH. 
S.A.: Nell Muller Pty. Ltd., 8 Arthur St., UNLEY. 
N.S.W.: Jacoby. Mitchell & Co., 469-475 Kent Street. 
SYDNEY. 


TAS.: Homecrafts-Tasmania, 199 Collins St., HOBART. 

Nichols Radio. 91 Wellington St.. LAUNCESTON. 
QLD.: T. H. Martin Pty. Ltd., 35 Charlotte St., BRISBANE. 
N.2.: P. H. Rothschild & Co. Pty. Ltd., 83 Pretoria St., 
LOWER HUTT. P.O. Box 30/170. 
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SCIENTIFIC NEWS -cont. 


signalling systems, while Marconi will provide the central data 
processing systems. This collaboration will also provide customers 
with a wide and competitive choice of associated equipment, such 
as closed-circuit television, from the ranges of both companies 
or from other sources. 

The joint activity of the two companies in this field will 
be centred on the offices of G.E.C. Road Signals Ltd., at East 
Lane, Wembley, Middlesex. 

Colour film system for aircraft 

American Airlines is to install a new colour film system, 
designed specially for aircraft use, in its Boeing 707s flying on 
internal routes in the U.S.A. The system, called Astrocolor, 
comes from Bell and Howell. 

Passengers watch films on a wide view screen which is 
said to show an unusually crisp picture in brilliant colour. The 
124sq. in screen swings down into viewing position from overhead 
racks. When not in use it swings up and out of sight into the 
racks. 

Astrocolor can provide four hours of film with one loading. 
This means that for the first time the longest Hollywood 



Dancing particles of molten metal fly inside an electron 
beam welding machine at Lockheed Propulsion Com¬ 
pany in California, as a high strength , lightweight solid 
rocket motor chamber takes shape for a tactical missile. 
The machine, considered the most advanced welding 
device, is expected to play a key role in a number of 
missile programs including the solid propellant rocket 
motor to be developed by Lockheed for the XJ.S. Air 
Force's new SRAM (Short Range Attack Missile). The 
device can weld two-inch-thick metal at the rate of 10 
feet a minute. The operator remotely directs a fine 
beam of electrons to the spot to be welded inside the 
room-like vacuum chamber. Welds made in this con¬ 
trolled atmosphere with the device manufactured for 
Lockheed by Hamilton-Standard have the highest 
integrity within the state of the art. 

spectaculars can be shown to aircraft passengers. The film 
makes a circuit of the cabin inside special channels, passing 
through a separate projector for each of the 14 screens provided 
in the 707s. Projectors are mounted only a few inches from 
their associated screens when the system is operating. 

There is no need to darken the cabin because each window 
has a supplemental pane containing a new material that reacts 
to sunlight, darkening as sunlight grows stronger and turning 
lighter as sunlight fades. In other words, the brighter the light 
outside, the darker the panes become. 

U.S. semiconductor development 

In U.S.A., Motorola Semiconductor Products Inc., Box 955, 
Phoenix, Arizona, has announced availability of a new line of 
voltage variable capacitance diodes featuring high Q and high 
tuning ratio. Known as the MV1720-1750 Series of silicon 
Epicaps ? they cover a capacitance range of 6.8 to lOOpF with 
a capacitance tolerance of 10 per cent and a reverse breakdown of 
30V. This is believed to be the first time tnat tuning diodes have 
been offered with both high Q and large tuning ratios, although 
diodes possessing either of these properties have been available. 

These epitaxial, passivated diodes are designed for high 
quality tuning applications in the VHF and UHF regions, provid¬ 
ing solid-state reliability and flexibility for the replacement of 
mechanical methods of tuning. The high Q of these devices makes 


possible the design of tuning circuits having sharp selectivity and 
is the result of an optimized resistivity profile. Tuning ratio, 
directly related to the tuning range capability of a voltage- 
variable capacitor, is obtained in this series by the careful 
doping control. 

Communications breakthrough 

Engineers of Pye Telecommunications, in U.K., have carried 
out a series of tests on the new “same frequency” radio relay 
system announced recently by the company. Known as SSR 
(Synchronous Stable Relaying) the system is said to be an im¬ 
portant breakthrough in radio transmission techniques. 

Pye say that advantages of the system are that it makes 
possible, for the first time, the relaying of radio transmission 
without the need for extra frequencies and without creating 
detectable interaction distortion areas between the two synchron¬ 
ous transmitters. Details of the method by which these results 
are achieved were not given in the announcement. 

The tests were completely successful, the company stated, 
and proved that the system was not upset by reflections from 
tall buildings or by overflying aircraft. Further tests with much 
longer links are planned for the immediate future. 

Dual standard videotape recorder 

The first olosed-circuit videotape recorder capable of recording 
and playback at -both the 625-line and 525-line television standards, 
and designed for use in international communications, has been 
placed on the market in the U.S.A. by Amplex Corporation. 
The new model, the VR-7003, operates on 50Hz supply as well 
as the 60Hz used in the U.S.A, It records and plays back at 
the 625-line standard used in Australia, most European 
countries and in other parts of the world, and at the 525-line 
standard used principally in the U.S.A. and Japan. 

A single switch allows the VR-7003 user to select either 
line standard. This permits tapes made on Ampex VR-6000 
or VR-7000 series recorders in the United States, for instance, 
to be played back on the VR-7003 abroad and tapes produced 
on the VR-7003 to be played back on recorders using the 
525-line standard. 

Model VR-7003 can record more than 60 minutes of pro¬ 
gramming on 1-inch-wide magnetic tape for immediate and 
repeated viewing on television receivers. It operates at a tape 
speed of 9.4 inches per second. 

Like all models in the Ampex VR-7000 and VR-6000 series, 
the VR-7003 may be modified for high quality colour recording 
and playback. A selection of Ampex video cameras and monitors 
and Ampex 147 Series video tape is available for use with 
the recorder. 



The Ampex VR-7003 closed circuit video tape recorder. 


Radio University course 

“Linguistics and the Art and Practice of Written and Spoken 
Communication” is one of a forthcoming series of five courses 
on Communication to be presented by the Division of Post- 
Graduate Studies, University of New South Wales, and is de¬ 
signed to train people in the complition of information for trans¬ 
mittal by any method. The majority of the 30 lectures in this 
first course will be presented over Radio University VL2UV 
Sydney, but there will be a number of attended sessions. 

The course on Linguistics is directed towards executives of 
enterprises in all spheres of activity, commercial, professional, 
social, technical and military, and especially toward those con¬ 
cerned with communicating complex information, usually of a 
quantitative nature, it should be of particular interest to informa¬ 
tion officers, certain military personnel, educators, engineers and 
scientists, producers of documentaries and training officers. 

The fee for the course is $18, and the closing date for 
enrolment is May 12, 1967. 

Further information on this course can be obtained from 
Division of Post-Graduate Studies, P.O. Box 1, Kensington, 
Phone 663-0351, Extension 2691. 
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Now the same Genera! Electric 
technological leadership that over 
the years has brought you the 
Silicon Controlled Rectifier, the 
Controlled Avalanche Rectifier, 
high-current silicon rectifiers and 
many other important improvements 
in power semiconductor designs 
. . . makes possible TRIAC. 

TRIAC is a new three-electrode 
AC semiconductor switch which is 
triggered into conduction in either 
direction by a gate signal. It's actu¬ 
ally a power "integrated" circuit, 
basically related to the SCR. 

TRIAC simplifies control of full- 


wave AC power by reducing the 
number of power-handling com- 
oonents; by generally eliminating 
need for transient voltage suppres¬ 
sion; and by reducing size and 
complexity of gate-control circuits. 

Compare the two circuits be¬ 
low. Both show a full-wave AC 
static switch. The one on the left — 
the more complex—uses multiple 
SCR's. The simpler circuit on the 
right uses a single TRIAC. 

If you're interested in applica¬ 
tions such as static power switch¬ 
ing, temperature controls, lamp 
dimming or motor-speed controls. 


you should look into TRIAC. 

It's available now, ex stock, in 
two current ratings; 6 amps and 10 
amps both at 400 volts. 

You'll be interested in the new 
DIAC (diode AC switch) also ex stock, 
to trigger the TRIAC and SCR'S. 
For further information, see your GE 
representative or write Australian 
General Electric Pty. Ltd.. 103 York 
Street. Sydney. N.S.W. —29 8711. 
552 Lonsdale Street. Melbourne. 
Victoria — 67 8221. 

Call in and see us at Stand IMo.1 
at the 8.R.E. Convention, 
Qantas Wentworth Hotel, 

May 22-26. 


IHYKECTOR 



r 


LOAD —- 


1200 W 


220V 
50 CPS 


220ft 

—VW" 



TRIAC 

SC40D 


This circuit can be simplified ... 


to this 


T^ogress fs Our Most Important Product 


GENERAL 



ELECTRIC 

trademark 


IG 51A 
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Satellite TV programs 

Very early on Wednesday, June 7, tele¬ 
vision viewers in Australia’s eastern States 
will be able to watch the first direct 
sa ellite telecast from North America. The 
telecast will cover Australia’s Special Day 
at EXPO 67, the Universal and Internat¬ 
ional Exhibition to be opened next month 
in Montreal, Canada. 

Announcing this the Postmaster-General, 
Mr Alan Hulme, said that the program 
would begin at 1.45 a.m. Eastern Standard 
Time and may run through continuously 
to about 9.30 a.m. It would include high¬ 
lights of the Australian and other national 
pavilions at the Exhibition and a program 
of special events which were being organ¬ 
ised to celebrate Australia’s Special Day. 

These highlights included a challenge 
tennis match between Australia and 
America, sheep dog trials, wood chopping 
competitions and an Australian popular 
music concert featuring Australian enter¬ 
tainment personalities. 

The relay would be broadcast live over 
A.B.C. television stations in all States, 
except Western Australia. Commercial tele¬ 
vision stations have been invited to share 
the facilities. 

The United States National Aeronautical 
and Space Administration (N.A.S.A.) has 
agreed to make available, without charge, 
the satellite television link from its tracking 
station in Rosman, North Carolina, U.S.A., 
to its Australian tracking station at Cooby 
Creek, near Toowoomba in Queensland. 

The satellite, called ATS-B, is in orbit 
over the Equator, roughly 23,000 miles 
above the centre of the Pacific Ocean. 

The program would first be relayed 1,000 
miles by microwave radio from Montreal 
to Rosman and from there transmitted via 
the satellite to Cooby Creek. From Cooby 
Creek the picture would be relayed to the 
main A.B.C. control centre at Sydney for 
onward transmission to Australian television 
stations. 

The relayed telecast, which would be 
broadcast from the originating point on the 
U.S.A. television standard of 525 lines, 
would be converted at the A.B.C. studios 
in Sydney to the Australian standard of 
625 lines. 

Electric truck control 

The first successful control system for a 
fuel-cell powered electric truck has been 
designed and constructed by engineers at 
the General Electric Research and Develop¬ 
ment Centre. 

G.E.’s transmission for electric trucks is 
constructed from solid-state electronic com¬ 
ponents and has no moving parts. The only 
driver controls are an accelerator on the 
floDr of the cab, a brake, and an on-off 
switch and a forward-neutral-reverse switch 
mounted on the dashboard. 


Transmission systems have been available 
for small electric vehicles—such as golf 
carts and industrial fork-lift trucks—for 
many years. However, it was not practical 
to scale up a conventional system to handle 
the massive power requirements of a truck. 

G.E. solved this problem by developing 
unique control circuits utilising solid-state 
components, including silicon controlled 
rectifiers and diodes, which are highly 
refined versions of those used in portable 
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Sui Northern Gas Pipelines Ltd., 
of Karachi, Pakistan, has placed a 
second order with The Marconi 
Company Ltd., Chelmsford, Eng¬ 
land, for the telecommunications, 
telemetry and instrumentation for 
the second phase of their natural 
gas pipeline project in the north of 
West Pakistan. The first phase, for 
which Marconi Company supplied 
similar equipment, is nearing com¬ 
pletion, running from Multan to the 
major centres of industry and popu¬ 
lation, such as Lyallpur and Lahore. 
The second phase will run from 
Haranpur to a point in the vicinity 
of Galli Jagir. This aerial tower is 
part of the telecommunications 
system of the first phase, and is 
located near Lyallpur. 


radio and television sets. The resulting 
system is packaged out of the way under 
the driver’s seat. 

First application is in an electrically- 
Dropelled truck that was demonstrated pub¬ 
licly by the Engineer Research and 
Development Laboratories of the U.S. Army 
Mobility Equipment Command. 

The test vehicle—an M-37 truck capable 
of carrying a i-ton load—participated in 
a convoy of electric vehicles that made a 
seven-mile trip through the streets of Wash¬ 
ington, D.C., to the Capitol, where they 
were inspected by members of the Senate 
Committee on Commerce and the Sub¬ 
committee on Air and Water Pollution of 
the Committee on Public Works. 

The M-37 truck weighs 8,000 pounds, 
more than three times the weight of a pas¬ 
senger automobile, and is powered by a 
40-horsepower, G.E. traction motor. A 
20-kilowatt fuel cell, mounted under the 
hood of the truck, generates the direct cur¬ 
rent that operates the traction motor. G.E.’s 
transmission system matches the constant 
voltage output of the power source to the 
variable power demands of the motor. 

In acceleration tests at the Engineer Re¬ 
search and Development Laboratories at 
Fort Belvoir, Virginia, the 40-horsepower 
electric truck has outperformed a 100-norse- 
powered petrol-powered truck equipped with 
a gear shift. The electrically-powered M-37 
currently has a top speed of 55 miles per 
hour. 

Telex service 

The Postmaster-General, Mr Alan Hulme, 
announced recently that TELEX services 
had been opened between Australia and the 
islands of Antigua, Dominica, Grenada, St. 
Kitts, St. Lucia and St. Vincent. These 
islands are all in the Leeward and Wind¬ 
ward groups in the Caribbean. 

Mr Hulme added that Australia’s TELEX 
subscribers could now exchange calls with 
100 overseas countries. 

Cheap electric watches 

An American company, Vidor Ltd., has 
received a substantial contract to develop 
miniature power cells for watches. Under 
the terms of the contract, the U.S. Time 
Corporation, said to be the world’s largest 
watch company, will have exclusive rights 
to indium-bismuth cells, for which Vidor 
hold patents. 

A successful conclusion to the current 
development work is expeeted to revolution¬ 
ise the watch industry. Battery operated 
watches have been available for some time 
in the U.S.A.. but the high cost has restricted 
sales. The aim of the current development 
work is to make available an inexpensive 
electric watch selling for around $12-$ 15. 

The indium-bismuth cells were originally 
developed by the battery division of Meta 
Chemicals, and the Vidor Co. acquired the 
patent rights when they took over the com¬ 
pany in 1966. For use in watches, the aim 
is to produce the cells with a size of about 
l/8in diameter by 3/8in long. 



A professor at the Univer¬ 
sity of California has 
proved that a computer 
system used to improve the 
quality of pictures trans¬ 
mitted from space may also 
be used to improve medical 
X-rays. The system, de¬ 
veloped for space picture 
use at Pasadena’s Jet Pro¬ 
pulsion Laboratory, changed 
an ordinary X-ray (left) of 
a human skull into the 
more detailed one on the 
right. 
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SHIBADEN MODEL HV-50 SOLID 
STATE CLOSED CIRCUIT TV CAMERA 

• Requires no technical knowledge to operate. 

Simply sight and focus for perfect picture 
presentation. 

• Size — no larger than an average 8mm. 
Home movie camera. May be hand held or 
fitted to tripod. 

• Built-in optical viewfinder. 

• Plugs directly into 240V power supply. 

• Meets Australian standards requirements. 


SHIBADEN MODEL SV-700 
VIDEO TAPE RECORDER 

One hour continuous recording on tape 

• High fidelity and post sound recording. 

® Stop frame facility 

• Tape speed 7.5 I.P.S. 

• 625 line — 50 fields. 

• Solid state components. 

• Plugs directly into 240V mains. 

• Meets Australian Standards requirements. 


SIXTEEN MILLIMETRE AUSTRALIA PTY. LTD. 

STUDIO & ELECTRONICS DIVISION 

STATE BUILDING, 49 MARKET ST., SYDNEY. (20663) 

BRANCH OFFICES — ALL STATES 


PROGRAMME 
YOUR OWN 
TV SHOWS 
LIVE . . . 

or pre-recorded 


on tape! 


I 


The ULTIMATE audio visual aid 
in industry and education 
... the GREATEST 
advancement in home 
entertainment yet devised. 

Couple camera or video 
tape recorder directly to 
your home TV set and 
you are in business. 


MANUFACTURED 


TO AUSTRALIAN 
STANDARDS 


LOW COST | 


u 
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BBC television 

The B.B.C. in London is to provide train¬ 
ing courses in the theory and practice of 
television production, at which personnel of 
television authorities in overseas countries 
will be able to attend. 

The courses will have two functions: (1) 
to teach basic film and television technique 
(2) to attach students to various regions and 
departments of the B.B.C. where they can 
learn the creative business of television 
programming. 

Further information about the courses can 
be obtained from the British High Com¬ 
mission in Canberra, or directly from the 
Head of Staff Training, B.B.C. Broadcasting 
House, London, W.l. The next course will 
be held from July 3 to September 22 this 
year. 

More radar wanted 

The Department of Civil Aviation has 
called tenders for the supply of two short- 
range radar sets for Kingsford Smith Air¬ 
port, Sydney and the new Tullamarine Air¬ 
port near Melbourne. Estimated cost for 
the purchase and installation is $1.5 million 
for each unit. The Minister for Civil Avia¬ 
tion, Mr. Swartz, said the new radars were 
required to handle growing traffic. 

The new radars will operate in conjunc¬ 
tion with the present long-range radars 
already established at Sydney and Mel¬ 
bourne. The Department of Civil Aviation 
has seven long-range radars, each costing 
about $1 million, operating at or planned 
for Sydney, Melbourne, Brisbane, Adelaide, 
Perth, Canberra and for a site in the New 
England area. 


Hypersonic aircraft 

A hypersonic jet aircraft capable of fly¬ 
ing from U.K. to Australia in one and a 
half to two hours, at speeds up to 17,000 
mph, yet without creating sonic boom prob¬ 
lems, is being designed in England by 
Dr. Barnes Wallis. Dr. Wallis, who is re¬ 
search chief of the British Aircraft Corpo¬ 
ration, was responsible for the swing-wing 
concept of aircraft design now used in 
some supersonic aircraft. 

He said the hypersonic jet plane would 


A new low-priced tape eraser which 
will accommodate a wide range of 
spool sizes, including cartridge tapes, 
has been produced in U.S.A, by 
Singer Products Co., Inc., 95 Broad 
Street, New York. Called the 
Spartamatic CE-2, it will accept 
every size of tape cartridge in cur - 
J rent use as well as tape spools as 
large as I0\in diameter and iin 
wide. A button ON/OFF switch, 
recessed within a circular guard to 
prevent accidental operation, oper¬ 
ates with a positive “click” to indi¬ 
cate that the unit is in use, 


A major advance in semiconductor 
technology is claimed by Inter¬ 
national Rectifier Company (Great 
Britain) Ltd. of Oxted, Surrey, 
England, with the introduction of 
thyristors with turn-off times of 
less than three microseconds. Prior 
to the introduction of these thyris¬ 
tors, the development of high fre¬ 
quency inverters and heaters, and 
ultrasonic equipment, had been 
restricted by the dynamic range of 
thyristors, and in particular the 
turn-off time. 

fly in the thin atmosphere at an altitude 
of 260,000ft (nearly 50 miles up) and that 
the plane would be too high for a sonic 
boom to be capable of causing annoyance 
by the time the aircraft broke the sound 
banier. 

Megavolt microscope 

A contract for the development of a new 
ore imlion volt electron microscope has 
been placed with AEI Electronics of Har¬ 
low, England by the British Ministry of 
Technology. The design will be based on 
the 750,000 volt instrument already de¬ 
veloped and working at Cambridge Uni¬ 
versity. An electron microscope operating 
at°one million volts offers a number of 
advantages, particularly in metallurgy, be¬ 
cause thicker specimens, more typical of 
the material in bulk, may be examined. It 
is also possible that its use in biology may 
be extended to the study of living 
organisms. 

GaS semiconductors 

Research carried out in U.S.A. by RCA 
has led to a practical process for the com¬ 
mercial production of semi-conductor 
devices using gallium arsenide and its alloys. 
Although gallium arsenide has been used 
in experimental techniques for some time 
it has been difficult till now to apply it to 
a practical method of semi-conductor 
manufacture on a commercial scale. 

The new technology was perfected by Dr. 
James J. Tietjen, of the RCA Laboratories 
technical staff in a program sponsored in 
part by the U.S. Department of Defence for 
the design and manufacture of high-per¬ 
formance communications and information 
processing devices. The new development 
is expected to have significant impact on the 
electronics industry by providing the basis 
for new equipment that employs light, or 
extremely high frequency waves, for earth 
and space communications, for electronic 
displays and information processing and for 
achieving many basic components of 
radically improved performance. E2 


At U.R.D., all models of the 
famous Garrard Turntables and 
Record Changers are now on 
display and demonstration—in¬ 
cluding the Garrard LAB 80, 
AT 60 and SP 25, undisputed 
leaders in their respective price 
fields. Garrard is the only range 
in the world to suit every 
pocket and answer every pur¬ 
pose—private or professional. 

★ ★ ★ 

In addition stocks of all lead¬ 
ing makes of quality equipment 
are always available, including 
such famous names as: 


Quad 

Radford 

Trio 

Sony 

Dual 

Labcraft 

S.M.E. 

Shure 

Ortofon 


Tanberg 
Leak 
Rogers 
Pioneer 
Thorens 
All Balance 
Deeca 
A.D.C. 
Ferrograph 


and others, together with a 
complete range of SCOTCH 
Magnetic Recording Tapes. 

★ ★ ★ 

Plus Speaker Enclosures and 
Equipment Cabinets suitable for 
the above. 

Price lists and descriptive 
literature available on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street, 

Angel Arcade, Sydney 
Telephones: 28-3718, 28-3926 

OPEN SATURDAY MORNINGS 
Sydneys loading High-Fidelity Specialists 
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Logic and counting circuits —12 


Using the Demonstrator 


This article gives a brief idea of the many digital principles 
and configurations which may be demonstrated using the 
author's demonstrator unit. It concludes the present series. 

by Jamieson Rowe 


It should be noted right from the 
outset that the discussion which follows 
in this article will give only a brief 
idea of the tuitional potential of the 
demonstrator unit. There appears to be 
a very large number of configurations 
within the unit’s “repertoire,” and in an 
article of practical length it will only 
be possible to give but a sampling of 
these. 

Although 'this iis the case, intending 
constructors need have little fear that, 
having constructed the unit and tried 
the setups described, they will be at a 
loss to think of further configurations. 
The author can testify from personal 
experience that the insight gained from 
even a short “play” with the basic con¬ 
figurations is usually more than suffi¬ 
cient to suggest many others. 

Before commencing the discussion 
itself it should scarcely be necessary to 
mention that the constructor or demon¬ 
strator will have to prepare quite a 
large number of patch-cords, with which 
to perform the various interconnections. 

The cords should preferably be of 
various lengths and colours to ensure 
neatness and easy identification. They 
are constructed quite simply by fitting 
banana-type plugs to each end of flexible 
(mufti-strand) plastic covered wire. 

The author has also found it worth¬ 
while to make up a few “cheater” cords 
with an alligator clip at one end, in 
order that for certain of the more com¬ 
plex configurations one is able to make 
multiple connections to a single panel 
jack. 

Certain configurations will also 
require the use of “outboard” com¬ 
ponents, and these will be mentioned 
at the appropriate point in the discussion. 
It is suggested that the more common 
of these be wired to small tagstrips or 
resistor panels and fitted with connecting 
leads and banana plugs for convenience 
in setting-up. 

The discussion itself will now follow, 
dealing first with the basic operation 
of the logic elements and then with 
appropriate configurations. 

LOGIC GATES: Although the six 
gates provided on the top panel are 
labelled “NOR” elements, as we have 
seen before, interpretation of the logical 
function of an element or circuit depends 
wholly upon the logic polarity conven¬ 
tions adopted at input and output. 

To show this, connect one side of 
each of the two push-buttons provided 
on the fourth panel to +9V, and con¬ 
nect the remaining jacks of Che buttons 
to two inputs of one of the gates. Then 


by pressing either button the gate indi¬ 
cator lamp should extinguish. 

If the inpuits are interpreted as ‘Urue” 
when the buttons are in the depressed 
state and the gate output is interpreted 
as “true” when the lamp is lighted, the 
gate is fairly clearly performing the 
NOR operation. But consider what hap¬ 
pens if the undepressed state of the 
buttons is regarded as corresponding to 
“true” inputs: now the gate is seen to 
perform the AND operation. And one 
can just as easily interpret the action 
of the gate as the operations OR or 
NAND, by simply reversing the output 
polaiiity convention so that the “true” 
state corresponds to the lamp being 
extinguished. 

Similarly, if a single pushbutton and 
input are used, the gate may be regarded 
as either an inverter or NOT gate 
or a non-inverting driver and indicator. 

This simple demonstration should 
serve very well in demonstrating the 
truth of deMorgan’s theorem and the 
full significance of logic polarity con¬ 
vention. However, there may be occa¬ 
sions when it will be desirable to be 
able to “concoct” the various elementary 
operations so that “true” inputs are 
indicated by a depressed button and 
“’true” outputs by a lighted lamp. 

In general, it will be found that this 
presents no problems, as one can always 
synthesise any elementary operation 
using a single logical convention and 
a suitable number of NOR gates. Thus, 
for example, one can synthesise an AND 
gate using two gates simply as inverters 
between the buttons and the final NOR 
element; the three gates together then 
perform the AND operation in positive 
logic. 

Apart from this, it will be found 
possible in many cases to perform wiring 
inversion. Hence by connecting two 
inputs of a gate to the fourth panel 
terminals supplying -\-9V via protective 
resistors, and wiring the buttons so that 
they shunt the supply terminals to 
ground, the buttons will both have to 
be depressed before the gate lamp will 
light — so that the setup will again 
perform the AND operation. (But 
remember to use the supply terminals 
incorporating protective resistors!) 

There are many logical configurations 
which may be synthesised using the six 
gates provided. Two interesting examples 
are the “exclusive-OR” and “equival¬ 
ence” functions which were described 
in the second article of this series. 

It may be recalled that a frequent 
use for the gates is as binary readout 


devices for display of the state of flip- 
flops and other elements. Although as 
readout devices the gates involve a 
polarity inversion, this is rarely of conse¬ 
quence, as the complement of the signal 
to be displayed Will usually be readily 
available. 

FLIP-FLOPS: The synthesis of a 
simple R-S flip-flop may be demonstrated 
by connecting together two of the NOR 
gates so that the output of each goes 
to one input of the other. Then the 
flip-flop formed may be switched from 
one state to the other by applying -|-9V 
to a second input on each gate via the 
two. bush-buttons. It will be found that 
the flip-flop will “remember” which 
button was pressed last — a demon¬ 
stration that a bi-stable element has 
“memory” and can be used for infor¬ 
mation storage. 

Flip-flop FF1 on the fourth panel may 
also be used to demonstrate simple R-S 
flip-flop action, by using a NOR gate 
to display its state and using the two 
push-buttons to alternately connect its 
DR and DS terminals to the -|-9V line. 
The NOR gate should be connected to 
the Y-component output if it is desired 
to make the lighting of the lamp corre¬ 
spond to the positive-logic set (Y=l) 
state. 

Gated R-S flip-flop action may be 
demonstrated using control flip-flop FF2, 
in conjunction with the two pulse- 
AND gates. Connect the two pulse 
inputs (PR and PS) to the outputs of 
the gates, and connect the gating level 
terminals of the gates to the corre¬ 
sponding flip-flop output terminals — 
that of the gate serving the PS input 
to the Y output, and that of the gate 
serving the PR input to the Y-comple- 
ment output. Then connect the pulse 
inputs of the gates to the output of 
one of the Schmitt triggers, and connect 
the Schmitt input to the dlial/button 
pulser. 

Pressing the microswitdh button 
should then cause FF2 to alternately sets 
and reset, showing the toggling mode 
of operation made possible by the 
gated R-S configuration. 

Flip-flop FF1 is, in fact, a gated R-S 
flip-flop connected for toggling mode 
operation, and thus may also be used 
to demonstrate the foregoing action. 
This may be done simply by displaying 
its state using a NOR gate, while feed¬ 
ing pulses to its T terminal using the 
same dial/button pulser and Schmitt 
trigger combination. 

In a similar fashion one of the flip- 
flops on the second panel may also be 
shown capable of toggling. If the flip- 
flops have been constructed as J-K 
types, this is done in identical fashion 
to that just described for FF1; if they 
have been constructed as gated R-S types 
it will be necessaiy to perform the small 
additional operation of interconnecting 
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the SG and Y terminals and the RG 
and Y-complement terminals. 

COUNTING AND SCALING: Using 
either FF2, FF1 or a panel flip-flop in 
toggling mode it is also an easy matter 
to show that such an element can be 
used for x2 scaling and frequency divi¬ 
sion. Do this simply by connecting a 
second NOR gate to the Schmitt trigger 
output, and reconnecting the Schmitt in¬ 
put to the UJT pulser. The UJT pulser 
output frequency can then be set quite 
easily to show that the lamp connected 
to the Schmitt output is flashing at twice 
the frequency of that connected to the 
flip-flop output. 

Two the second panel flip-flops may 
be connected in cascade to demonstrate 
a 2-bit or 0-3 binary counter which will 
also function as a x4 scaler 
and frequency divider. Do this simply 
by connecting both in toggling mode, 
connecting NOR gates as readouts, and 
connecting the T input of the second 
flip-flop to the Y output of the first. 
The T input of the first flip-flop becomes 
the “input,” and may be fed pulses from 
either the UJT or dial/button pulsers 
via a Schmitt trigger. 

By connecting the T input of the 
Y output of the first the pair will per¬ 
form “up” counting—i.e., the states will 
be 00, 10, 01, 11, 00. To demonstrate 
‘•down” counting, simply change the 
carry-over connection so that it con¬ 
nects the second T input to the first 
Y-complement output. The counting 
sequence will then be 00,11,01,10,00. 

Adding a third flip-flop and its read¬ 
out will form a 3-bit or 0-7 binary 
counter, which may also be regarded as 
a single digit octal ccninter or as a x8 
scaler/frequency divider. Again the 


carry-over connections may be^ altered 
to produce either “up” or “down” count¬ 
ing. 

Adding the fourth flip-flop will pro¬ 
duce a configuration which may be re¬ 
garded as either a 4-bit or 0-15 binary 
counter or as a xl6 scaler/frequency 
divider. 

The last-named configuration may be 
arranged to perform decimal counting 
in 2421 BCD code by applying feed¬ 
back between the Y-complement output 
of the fourth element and the DR ter¬ 
minals of the second and third elements 
so that the latter are re-set on the count 
of “8.” 

The feedback may be applied by con¬ 
necting lOOpF capacitors between the 
DR terminals and the fourth Y-comple¬ 
ment terminal. It is suggested that the 
two capacitors be mounted on a small 
section of miniature resistor panel for 
protection, and that they be provided 
with connection leads and plugs for con¬ 
venient connection into circuit. 

DECODING AND READOUT: 
Decimal readout may be connected when 
the flip-flops are connected as a BCD 
counter, and this is done simply by con¬ 
necting the eight decoder input termi¬ 
nals to the appropriate flip-flop output 
terminals and switching on the readout 
unit. However, before doing th ; s it may 
be worthwhile to demonstrate the actual 
principles of decoding by using the 
NOR gates to individually decode one 
or two of the decimal digits. Reference 
to the seventh article in this series will 
provide guidance in this regard. 

In passing it may be noted that the 
decimal decoding and readout circuitry 
may be used as an octal decoder/read- 


Computers 

need 

electronics 

technicians 

Have you ever thought 
about joining the rapidly ex¬ 
panding computer industry? 

The pay is good and with 
this rapid expansion, there is 
ample opportunity for ad¬ 
vancement. 

Control Data, manufac¬ 
turers of the world's most 
powerful computers, has a 
constant demand for 
suitably qualified young 
men. 

Technicians are needed to 
maintain computers in all 
States of Australia, as well 
as the Far East. 

No matter if you have not 
worked on a computer be¬ 
fore t— provided you know 
your electronics, Control 
Data has carefully planned 
training courses to intro¬ 
duce you to its wide range 
of computers. 

Like to know more about 
these opportunities? Then 
get in touch with Walter 
Cavill, our Customer En¬ 
gineering Manager at the 
Australian head office, 



598 St. KiIda Road, 
MELBOURNE 
Telephone 51-1321 


ELECTRONICS Australia , May, 7 967 


37 




















































































If you are ready to spend 
several hundred dollars on a 
fine loudspeaker, listen first 
to this $225 FISHER 

i\ - 7T: > ... 



• Resonance-free, high-density particle board 

• 1 i" cotton, soft-dome treble speaker 

e 5" mid-range speaker in two separate, sealed sub¬ 
enclosures 

• Full 3-way LC-type network with air-core coils 
(behind woofer) 

• 12" bass speaker 

• 300 and 2,500 cps crossover frequencies 

• 14" x 24 j" x 12" deep. 45 pounds 

• System can be placed horizontally or vertically 

Complete range of Fisher speakers 


The new Fisher XP-7, at $225 is ranked among the very 
finest bookshelf speaker systems by all the experts who 
have heard it and tested it. It offers the kind of perfor¬ 
mance that critical audiophiles demand of loudspeakers 
costing twice as much—and more. The highs are 
remarkably smooth, widely dispersed and peak-free, 
thanks to the unique Fisher soft-dome tweeter. Two 
specially designed 5-inch cone drivers carry more than 
three octaves of the mid-range, resulting in a much more 
natural sound than is possible with a narrow-band 
approach to mid-range design. The heavy 12-inch woofer 
goes all the way down to 30 cps without doubling. 


from $86 and Fisher amplifiers from $240 


RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of the Radio Corporation of America 


SYDNEY: 219 Elizabeth Street. 61 8541 
MELBOURNE: 2 Stephenson Street, Richmond. 42 4586 
BRISBANE: 173 Ann Street. 2 7884 
PERTH: 280 Stirling Street. 28 5057 
ADELAIDE: 99 Currie Street. 51 7870 



I ------1 

I Fill out and mail this coupon for your free copy of the 

Fisher handbook, available to readers of this magazine with- I 
out charge. Whether or not you know a great deal about high 
j fidelity and stereo, you will find it invaluable in making 
. buying decisions. 

Return to your nearest RCA office for literature and list of ' 
dealers. 


NAME 


ADDRESS 


L 


RCA 19XJ-PM. 
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out, simply by using only the first three 
pairs of decoder inputs and connecting 
the “Y” jack of the fourth pair to 
ground. Thus the decoder may be used 
to read-out the digits 0-7, corresponding 
to the 8 states of the 3-bit binary count¬ 
ing configuration. 

All six flip-flops of the demonstrator 
may be connected in cascade to form 
a 6-bit or 0-63 binary counter, alter¬ 
natively regarded as a 2-digit octal 
counter (00-77 octal counting) or a x64 
scaler/frequency divider. This is done 
by connecting FF2 as a toggling element 
using the two pulse-AND gates, feeding 
its carry-over to FF1, and feeding the 
carry-over of FF1 to the cascaded flip- 
flops on the second panel. 

The six NOR gates may be used as 
readouts, and/or the decoding and read¬ 
out circuitry may be used to give an 
octal readout of three of the elements. 
Again “up” and “down” counting may 
be performed as desired simply by 
changing the carry-over links. 

Note with regard to the above con¬ 
figuration that FF2 should be placed 
first in the chain. This is necessary 
because loading effects prevent the (FF2 
+ pulse-AND gates) combination from 
triggering reliably when fed from a 
flip-flop output; the combination must 
be fed from a Schmitt trigger output. 

OVERFLOW AND OVER-RANGE: 

With the four flip-flops of the second 
panel connected for BCD counting, con¬ 
trol flip-flop FF1 may be used to demon¬ 
strate the “over-range” facility provided 
on many digital instruments. This may 
be done simply by fitting FF1 with a 
NOR gate readout and connecting its 
T input to the Y output of the fourth 
element of the counting decade. It will 
be seen that the addition of the fifth 
flip-flop effectively doubles the capacity 
of the counter, which will now overflow 
on the pulse following the registration 
(9-f 10=19) rather than on that follow¬ 
ing (9). 

In a similar fashion one can easily 
demonstrate the detection of counter 
“overflow” and the mechanism of input 
lock-out when overflow occurs. To do 
this simply connect the DS terminal of 
FF2 to the Y output terminal of the 
final counting flip-flop, and connect the 
Y-complement output of FF2 to one of 
the pulse-AND gates so that it controls 
the pulses fed to the counter input. 
Then if a NOR gate is connected also 
to the Y-complement output of FF2, 
it will be seen that as soon as the 
counter overflows, FF2 will set and 
the pulse-AND gate will be closed to 
prevent further pulses reaching the 
counter. 

In order that the demonstration may 
be repeated it will be necessary to con¬ 
nect the PR terminal of FF2 to the 
dial/button pulser via one of the Schmitt 
triggers. The cycle of events will then 
be repeated each time FF2 is reset using 
the microswitch button. 

Both over-range and overflow detec¬ 
tion may be demonstrated by combining 
the two configurations just described. 
Use FF1 as the over-range flip-flop as 
before, and take the DS signal to FF2 
from the former’s Y output. Overflow 
will now occur on the arrival of the 
first pulse following the (9-f 10) registra¬ 
tion and, as before, this will result in 
the setting of FF2 and consequent lock- 
off of the input. 

SHIFT REGISTERS AND SHIFT 
COUNTING: The four flip-flops of the 
second panel may easily be used to 



Lockheed Missiles and Space Company has announced that it has 
developed a remote computer terminal — a sort of far-flung input-output 
unit — that greatly increases the speed and efficiency of hospital administra¬ 
tion. 

Known as the Lockheed Video Matrix, the new terminal will permit 
doctors, nurses and other hospital personnel to sidestep long series of 
paperwork operations and see medical orders executed with a minimum of 
time and effort. 

The terminal will have its first extensive use at the Mayo Clinic in 
Rochester, Minnesota. LMSC’s Hospital Information Systems group, which 
developed the terminal, has a contract to study the feasibility of computer¬ 
ising much of Mayo’s information flow. 

The terminal consists of a video screen, keyboard, printer and “light 
pen,” a photosensing device. In a normal situation, a number of terminals 
located throughout a hospital would be linked to a central computer contain¬ 
ing millions of characters of information about patients and treatments. 

A doctor wishing to issue a medical order takes a seat before the video 
screen. He inserts a magnetically coded card—his personal property—into a 
slot on the console; this identifies him, by name, as an authorised user. 

Automatically, a list of the doctor’s patients in the hospital area of that 
terminal appears on the screen. He points with the light pen to one patient’s 
name, and it is set aside internally by the computer. 

Next, a list of possible types of treatment appears. The doctor points the 
pen at one type, and its subdivisions appear on the screen. For example, if 
he selects “antibiotics,” the screen shows a list including penicillin, strepto¬ 
mycin and others. 

He chooses a specific medication with the pen. Then the computer “asks” 
him about amounts and frequency of dosages by showing the possibilities on 
the screen. The doctor makes his choices, and the order is complete. 

At this point, the doctor aims the light pen at the phrase “New Text” at 
the bottom of the video screen, and the screen shows him what he has 
prescribed. If the order is correct, he points the pen at the word “Enter,” and 
the order becomes official. 

Now the computer takes over, breaking the order into its individual 
parts and communicating them to the proper departments. An order for a 
drug will be printed automatically on a terminal located in the hospital 
pharmacy. If the doctor has ordered laboratory tests for his patient, his order 
is printed on an identical terminal in the lab. All this is automatic, requiring 
no intermediate paperwork by nurses or other personnel. 

The light pen does its vital work by sensing the invisible but constantly 
scanning television beam as it crosses a key word or phrase. If the pen is 
pointing at the word “antibiotics” when the beam crosses it, a “blip” is 
created. This is transmitted through the pen and its cord into the computer, 
which then knows to subdivide the antibiotics group on the screen. 

Highly specific or topical information, such as new patients’ names or 
room numbers, may be introduced into the system through a standard electric 
typewriter keyboard. The terminal’s printer can put anything in the system 
on paper on a moment’s notice. 

Physicians who have tested the Lockheed Video Matrix are enthusiastic 
about its future in hospitals. The doctors have deemed the terminal setup 
fast, efficient, and remarkably easy to operate. 

The picture above shows Lockheed senior associate engineer Robert R. 
Whiton operating one of the Video Matrix terminals. In his left hand may be 
seen the “light pen” used to summon the required medical information to 
the screen. At right is the printer used to put orders on paper. H 
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SANSUI! A SOUND CONCLUSION! 



This remarkable unit-the solid-state Sansui Model 3000 110-watt AM/FM Auto- 
MPX stereo tuner-amp - is the latest reason why more and more sound lovers 
are deciding it’s Sansui for them. For concentrated quality’s sake, Sansui makes 
nothing but audio equipment. No electric fans, or typewriters, or even TV sets; 
only greater and greater amplifiers, speakers, and headphones to give you new 
highs in the best Hi-Fi stereo sound. 

See and hear the Model 3000 and the others today! We think you’ll make a 
sound decision, too—for Sansui! 



SANSUI ELECTRIC COMPANY, LIMITED / i4-i, 2-chome, Izumi, Suginami-ku, Tokyo, Japan 
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demonstrate the operation of the shift 
register and the normal and twisted ring 
counters. Basically, this involves inter¬ 
connecting the Y and Y-complement 
outputs of each element to the K (or 
RG) and J (or SG) inputs, respectively, 
of the succeeding element, and appli¬ 
cation of the input pulses to all T inputs 
in parallel. The fifth article in the 
series should be consulted if guidance 
is required concerning the principle of 
operation. 

To demonstrate the action of a shift 
register, do not make the final pair of 
interconnections between the output of 
the fourth element and the gating inputs 
of the first element. Instead, take the 
J and K (or SG and RG) terminals of 
the first element to a suitable combina¬ 
tion of NOR gates, arranged so that 
by pressing a button or releasing it, 
either J or K may be taken to earth 
potential while its fellow is taken to 
+ 9V. (It will be convenient if the K or 
RG terminal is taken to -f-9V when 
the button is in the depressed state.) 

If pulses are now fed to the flip- 
flops, either from the dial/button pulser 
or from the UJT pulser set for a slow 
rate, it will be seen that the elements 
will “shift” along the line the conditions 
at the first pair of input gating terminals, 
ultimately “pushing them out the end” 
at the output of the fourth element. 
Each input pulse will cause the input 
conditions to be shifted one element 
along the register. 

To convert the shift register setup 
into a normal ring counter the main 
change required is to remove the “ex¬ 
ternal” input to the first element and 
form the register into a closed loop by 
fitting the remaining connections be¬ 
tween the output of the fourth element 
and the input of the first. However, as 
this only gives the register the ability 
to “pass a pattern around the ring,” one 
must also ensure that there is in fact 
a pattern to be passed! 

This may be done in two ways. The 
first and probably neater way is to log¬ 
ically “invert” the first element, so that 
the second panel reset button effectively 
“sets” this element while resetting the 
remaining three. This may be done 
simply by swapping all the connections 
between the Y and Y-complement out¬ 
put jacks, and between the J and K (or 
SG and RG) gating terminals. 

The second way is to leave the con¬ 
nections to the first element as before, 
and to obtain a situation where one of 
more of the elements are set by tempor¬ 
arily wiring the register as a ripple-carry 
counter or a shift register. The connec¬ 
tions are then changed to the ring 
counter configuration, and if required an 
but one of the elements may be reset 
by connecting their DR terminals to one 
of the series-resistor -f 9V supply jacks. 

Either of the foregoing methods may 
be employed, but the first will tend to 
be more straightforward and less time- 
consuming. It will also serve to demon¬ 
strate that the labels given to flip-flop 
terminals are to a large extent arbitrarily 
assigned, depending upon the operation 
to be performed. 

Demonstration of the twisted-ring 
counter is somewhat simpler than that 
of the normal ring counter, because the 
former generates its own pattern. All 
that is necessary is to “uncross” the 
final interconnection between the outputs 
of the fourth element and the gating in¬ 
puts of the first (or to “cross” them if the 
first element has been inverted). Upon 


resetting the group and feeding pulses 
to the common T-Iine, they will then 
pass through the characteristic sequence 
of eight state combinations. 

Decoding and readout of the three 
basic shift mode configurations is not 
easily possible using the circuitry on the 
third panel. However, as before, the 
NOR gates may be used either as simple 
binary readouts or to demonstrate the 
decoding of individual digits. In most 
cases simple binary readout should be 
quite adequate. 

SIMPLE FREQUENCY METER: 

Using the four main flip-flops wired as 
a single decade BCD decimal counter, it 
is fairly easy to demonstrate the basic 
operation of a digital frequency/time 
period meter. 

Do this by using one of the pulse- 
AND gates as a main signal gate to the 
counter, controlled by FF1. Then use 
the second pulse-AND gate as a time- 
base gate—connecting to the T terminal 
of FF1, and controlled in turn by FF2. 
Connect the PR terminal of FF2 to the 
Y output of FF1, so that when FF1 
closes the main gate, FF2 is reset to 
close also the timebase gate. Then con¬ 
nect the dial/button pulser to a Schmitt 
trigger, and connect the trigger output 
to both the PS terminal of FF2 and the 
common reset terminal on the second 
panel. 

If the UJT pulser and the 50Hz 
pulser (both fed through Schmitt trig¬ 
gers) are used as “input” and “timebase” 
signals, resetting the system via the 
microswitch button will cause it to indi¬ 
cate the frequency radio between the 
two. Hence, if the 50HZ signal is used 
as the timebase, the register will indi¬ 
cate the frequency of the UJT pulses 
in multiples of 50Hz; while with the 
opposite arrangement the indication will 
be equivalent to the period of the UJT i 
pulses in multiples of 20mS. 

In both cases it will be observed that 
there is a tendency for repeated readings 
to vary over three adjacent digits. This 
is due both to the inevitable one-pulse 
gating ambiguity, and to the lack of ! 
synchronisation on the timebase gating. ! 
In any case the measurement resolution j 
will be very poor, because the basic j 
counter consists of a single decade. 

TIMER/DFM WITH SYNCHRO¬ 
NISED GATING: It is possible to 
demonstrate the more practical timer/ 
frequency meter configuration employing 
synchronisation of the timebase gate, by 
reducing the actual counting register to 
a 3-bit binary or octal register (using 
the decoder for octal readout). This 
releases the fourth flip-flop and permits 
the latter to be used with FF1 and FF2 
in the gating circuitry. 

The new setup will be similar to 
that for demonstration of the simple 
configuration, except that the additional 
flip-flop will now control the timebase 1 
gate in place of FF2. In turn, FF2 
will control the toggling of the new 
flip-flop via interconnections to the J and 
K (or SG and RG) terminals of the 
latter: connect Y to K, and Y-comple¬ 
ment to J. Also connect the Y-com¬ 
plement output of FF2 to the DR ter¬ 
minal of FF1, and the T terminal of 
the additional flip-flop to the output of 
the Schmitt trigger driving the timebase 
gate. NOR gates may be connected to 
the Y-complement outputs of all three 
control elements to allow display of 
their states. 

Upon reset of the setup using the 
micrcswitch button as before, it will be 



A FREE Tape-Pen with every roll 
. . . and only ACS has it! 



A wide range of symbols... 
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OVAL CENTER CIRCLES 
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AIWA DM.57 DYNAMIC MICROPHONE— Impedance: 
60 and 50K. Frequency Response: 100-13,000 cps. Sen¬ 
sitivity: 75 db’s. Dimensions: 73" x 13". Weight: 14 ozs. 

$16.80 

AIWA DM.17 OMNI-DIRECTIONAL DYNAMIC BOOM 
MICROPHONE— Impedance: 50K or 500. Frequency 
Response: 70-14,000 cps. Sensitivity: 75 db's. Dimen¬ 
sions: 5T x 11". Weight: 101 ozs. $16.80 

AIWA DM.51 DYNAMIC MICROPHONE. Impedance.- 
500or50KO. Frequency Response: 50-15,000 cps. Sen¬ 
sitivity: 55 db’s. Dimensions: 10" x ljj". Weight: 29 ozs. 

$27.00 

AIWA DYNAMIC NON-DIRECTIONAL MICROPHONE 
DM.13— Impedance: 50K or 500. Frequency Response: 
60 c's-14,000 cps. Sensitivity: 55 db’s. Dimensions: 
Length 101". Weight: 181 ozs. $23.00 

AIWA UNI-DIRECTIONAL DYNAMIC MICROPHONE 
DM.47— Impedance: 500 or 50K. Frequency Response: 
40-18,000 cps. Sensitivity: 75 db’s. Dimensions: 51" x 
lj-jj". Weight: 18 ozs. with cord. $36.00 

AIWA DM.10 DYNAMIC DESK MICROPHONE— Imped¬ 
ance: 50KO or 500. Frequency Response: 60-13 Kc’s. 
Sensitivity: 75 db’s. Dimensions: 71" x 11". Weight: 
11 ozs. without stand. $16.80 


AIWA DM.14 DYNAMIC MICROPHONE— Impedance: 
500 or 50K. Frequency Response: 90 c's-14,000 cps. 
Sensitivity: 75 db’s. Dimensions-. 33" x 13". Wt. 10 ozs. 

$12.50 


N.S.W.: 443 Kent Street. Sydney. 29.1276, 

VIC.: 368 Little Bourke Street, Melbourne. 67.1 197, 
QLD.: 235 Edward Street, Brisbane.27.010. 

W.A.: 91 Hay Street, Subiaco. Perth. 8.4988, 8.4989, 
S.A.: 77 Wright Street, Adelaide. 51.5117. 
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seen that the sequence of events followed 
is:— 

(a) The register resets to 000 binary or 

0 octal, and upon release of the 
microswitch FF2 sets. 

(b) The additional flip-flop sets on the 

first timebase pulse to reach it after 
FF2 has set, and this opens the 
timebase gate. 

(c) The next timebase pulse passes 

through the timebase gate and sets 
FF1, opening the main gate. 

(d) The third timebase pulse again 

passes through the FF1, resits it, 
and thus indirectly resets FF2 as 
well. This places plus 9V on the 
J terminal of the additional flip-flop, 
and also on the DR terminal of 
FF1, so that— 

(e) The fourth timebase pulse simply 
resets the additional flip-flop, closing 
the timebase gate. 

This sequence of events is best seen 
by using the UJT pulser as the source 
of timebase signal and adjusting it for 
a very low output rate. The sequence 
will be repeated each time the micro¬ 
switch button is depressed and released. 

STORAGE-TYPE READOUT PIS- 
PLAY; The storage-type display used in 
the more elaborate digital instruments 
may be demonstrated by using the six 
flip-flops of the unit as two 3-bit binary 
or single-digit octal registers, one of 
which is used to store the count of the 
other using the technique known as “jam 
transfer.” 

To do this, connect FF2, FF1 and 
the first of the main flip-flops (in that 
order) in the manner already described 
as a normal ripple-carry 3-bit “up” 
counter, fitting them with NOR gaUs 
for readout and using the UJT pulser 
as the source of input signals. Then 
wire the remaining three flip-flops so 
that in each case their K and J (or 
RG and SG) gating inputs connect to 
the Y and Y-complement outputs 
(respectively) of the three counting 
flip-flops. Fit the remaining NOR gates 
—and the decoder/readout, if desired 
—to the second three elements, and 
connect their three T inputs together 
and to the dial/button pulser via a 
Schmitt trigger. 

What the above connections do is 
produce what is effectively three two- 
element shift registers, the first element 
of each being the three counting flip- 
flops and the second element of each 
being the three storage flip-flops. 

Hence at any stage of the counting 
being performed by the first three 
elements, a pulse applied to the T ter¬ 
minals of the second three (via the 
microswitch button) will force the 
latter elements to adopt the states cur¬ 
rently present in the counting elements. 
This registration will then remain fixed 
in the second register until a further 
transfer is initiated by a second pulse 
applied to the common T line; the system 
thus demonstrates one common method 
of “storing” a counter registration upon 
command. 

DIGXTAL-TO-AN ALOG CONVER- 
SION: Demonstration of the operation 
of the DAC circuitry may be performed 
simply by connecting a lead between the 
plus 9V fine and the 1, 2, 4 and 2 
inputs in turn (the gain and zero set 
of the DC amplifier should be adjusted 
before this is done). It will be seen 
that the meter output will be directly 


proportional to the digital input terminal 
concerned, showing the weighting 
principle. 

To show the DAC in actual operation 
it is simply necessary to wire up the four 
main flip-flops for BCD decimal count¬ 
ing, and then connect the DAC inputs 
to the appropriate Y outputs. If the 
count is proceeding at a suitably slow 
rate, the meter will then be seen to 
“step” in parallel with the numerical 
readout. 

If the counting rate is increased, the 
meter will gradually adopt a fairly 
steady average reading. However, by 
connecting an oscilloscope to the analog 
output terminal it will be seen that the 
DAC is still producing a faithful “stair¬ 
step” output signal. 

A N ALOG-TO-DIGITAL 
CONVERSION 

Operation of the analog comparator 
is easily demonstrated by connecting a 
NOR gate to the output of the element 
and the 0-6V supply—set to a convenient 
voltage — to the “-f” input. Then by 
connecting the ” input to earth and 
-f9V in turn, it may be that the 
comparator output depends upon the 
relative magnitude of the two inputs. 

A more dramatic demonstration of 
the comparator in action may be 
obtained by connecting the “ — ” input 
to the analog output of the DAC. Then 
by first resetting the counter and then 
feeding in single pulses from the dial/ 
button pulser, the DAC output may be 
stepped until it just exceeds the voltage 
supplied by the 0-6V supply—where¬ 
upon the comparator output will change 
state. 

By varying the output from the 0-6V 
supply and repeating the demonstration 
it will be seen that the comparator is 
capable of indicating on a “yes/no” basis 
the relative magnitudes of the two analog 
signals. 

To demonstrate a complete ADC of 
the simple counter type it is then simply 
a matter of connecting the output of the 
comparator so that it controls one of the 


pulse-AND gates wired in series with the 
counter input. Thus the comparator is 
able to allow into the counter just suffi¬ 
cient input pulses to produce a registra¬ 
tion whose analog equivalent is slightly 
greater than the “input” analog signal 
provided by the 0-6V supply. 

It will be found that the comparator 
can cope with increases in the analog 
“input” on a continuous basis, letting 
additional pulses into the counter as 
required to balance the input and output. 
But if the analog “input” decreases, the 
comparator is unable to allow a corres¬ 
ponding change in the output. This 
would only be possible if one had a 
counter which would perform bi¬ 
directional counting. 

To permit the setup to cope with a 
decrease in input it is therefore neces¬ 
sary to force it to take repeated 
samplings. This may be done by using 
the 50Hz pulser to provide the counter 
input pulses, and wiring the UJT pulser 
so that it resets the counter at a once- 
or-twice per second rate via the common 
reset line. 

Each time the counter is reset, the 
comparator will reopen the gate to 
allow a fresh supply of pulses to enter. 
Thus the system will be able to cope 
with a reduction in analog input by 
arriving at a lower registration on the 
next sampling following the reduction. 

The configuration just decribed may 
be recognised as a simple type of poten- 
tiometric digital voltmeter. Naturally its 
accuracy will be very low with only a 
single counting decade—roughly plus or 
minus 20 p.c.—but it will serve to 
demonstrate the principle involved. 

Well, there you have it — a basic 
repertoire of the digital principles which 
may be demonstrated with the unit. It 
is the hope of the author that in trying 
these out and developing more of their 
own, constructors will experience as 
much painless (even pleasant) self¬ 
tuition as he himself has experienced in 
developing the unit and writing this 
series of articles. S3 


Somebody, somewhere 
is working hard 
to develop millimeter diodes 
as pood as these: 

WE'RE SELLING THEM FROM STOCK 

The millimeter diodes we refer to are improvements of the familiar 
Philco IN2792. We are specifying the new IN2792A for a noise figure of 
14.0 db; and the new IN2792B for a noise figure of 13.0 db. Not perhaps 
a breakthrough in the state of the art—but certainly a breakthrough in 
terms of commercial availability! 

Another point of major importance: all these diodes are easily replace¬ 
able in the system. Unlike other diodes usually available only with an 
integrally mounted mixer device. 

With the increasing importance of the millimeter frequency range, we 
think it is useful to stress the ready availability from stock of diodes for 
millimeter systems, including units with premium noise figures for high- 
sensitivity applications. 

Among the earliest inquiries we’re hoping to receive are those from 
designers of radiometer systems and space-to-space communication systems. 

Sole Australian Representatives 

D. R. JOHNSTON AND CO. PTY. LTD. 

SUITE 14, "STANHILL 33" QUEENS ROAD, MELBOURNE. 

Telephone 26-1381. Telegrams and Cables "Vlaton," Melbourne. 
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WARBURTON FRANK!g| 
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NEW 

POWER SUPPLY 
BASIC KIT 

Consists of: 

One Transformer tapped for 9V 
and 12V at 500 mA. 

One full wave contact cooled Recti¬ 
fier. 

One 1000 mfd 15 V.W. Capacitor. 
Make your own 9 or 12 Volt power 
pack to supply transistor radios, 
record players, slot cars, toys. etc. 

Supplied with wiring diagram. 

$3.00 Inc. postage. 



N2583 AMPLIVOCE 

POWER MEGAPHONE 

Microphone can be used either at¬ 
tached to the megaphone or remote 
from it as required. Literature and 
prices on request. 


MINIATURE LOW 
VOLTAGE ELECTROLYTIC 
CONDENSERS 

2 to 100 mfd in 6, 12, 25 and 50 
V.W. Bags of 25 assorted. 



$3.50 

including pack, and 


post. 



BELPHONE 

HOUSE 

TELEPHONE 

Complete with batteries and 50ft 
connecting wire. May be used fur¬ 
ther apart if desired by using 
heavier connecting wire. 

Colours available—Ivory. Red and 
Black. 

Set of two 

$13.50 Post free. 


WORLD FAMOUS 
POLYPACS 

No.l carbon resistors, asst. | 
watt and 1 watt, presets too, 

$ 1 . 

No.2 20 asst, capacitors, 5 each 
paper, plastic, mica, ceramic. 

$ 1 . 

No.3 20 silver mica capacitors, inc. 

5 per cent values. $1. 

No.5 100 assorted rubber grom¬ 
mets. $1. 

No.6 35 assorted t watt resistors 
(English Erie), $1. 

No.7 25 assorted 1 watt resistors 
(English Erie), $1. 

Guaranteed A1 quality. Popular 
brands. 1 pack postage 4c; 3 packs 
post free. 


TRANSISTOR 

TRANSFORMERS 

A and R type (T09, 375C.T./3.5 
ohms) (TD5 3000/1300 C.T. ohms). 

$1.00 pr. 

Post free. 

POWER TRANSFORMERS 

A and R type 1960. Primary 10-0- 
200-220-240-260V; Secondary, 190V 
Tap at 170V at 100 mA. 55V at 
10 mA. 12V-0-12V at 130 mA. 
6.3V at 4 A. 6.3V at 4 A. 

$4.75 

Post free. 

AUDIO TRANSFORMERS 

A and R Type 2713. 
Primary, 1200 ohms p.p. Secondary, 
2 x 150 ohms at 3 watts. 

75c 

Post free. 

TRANSISTOR 

TRANSFORMERS 

A and R Type 2675. 

Primary, 25 ohms; Secondary, 150 
ohms at 5 Watts. W./Feedback 
Winding. Originally for O.B. use— 
Response 30 to 15KHz. 

75c 

Post free. 

TRANSISTOR 

TRANSFORMERS 

Rola type, LDR43 4300/600C.T. 
35c each 
inc. postage. 

CHOKES 

A and R type 3052. 1 Henry at 80 
m.a. D.C. resistance 30 ohms— 

50c 

Post free. 


AUDIO AMPLIFIER 
MODULES 

4 transistor—1 watt output. High 
Impedance Input—100,000 ohms. 
Low Impedance Input—1,000 ohms. 
Output—4, 8 or 16 ohms. Power 
Source—6 Volts. Gain—70DB. 
Size of board. 4i” x 2” approx. 
Weight: 6 ozs. Supplied with circuit 
and wiring instructions. 

$8.50 

inc. postage. 



220 PARK ST., STH. MELB., VIC. Ph. 69-0151 (30 lines) 


• OPEN SAT. MORNINGS. • PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS. 
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Simple class or club project — 

A BASIC 

MONO 

AMPLIFIER 




MIC CAIN 




Along with requests for various up-to-the-minute designs, 
using solid-state techniques, come many other requests for 
projects using older components. This article contains the 
information necessary to turn a heap of parts from old radio 
and television receivers into a simple mono amplifier, suit¬ 
able for use with radio tuner, crystal pickup or microphone. 

By John. Horsfield 


The mic. preamplifier is on the 
right, voltage amplifier in the 
centre and power amplifier just 
behind it. The rectifier is be¬ 
tween the filter choke and 
power transformer. Controls, 
from right to left, are mic. 
gain, pickup gain and tone. 


Its immediate “raison d’etre” was a 
letter from a high school science master 
who pointed out that his allocations for 
electronic gear enabled him t 0 acquire 
basic test equipment but left nothing 
over for the everyday units on which 
tests and demonstrations could be per¬ 
formed! 

However, while he could not afford to 
purchase a new amplifier, radio tuner, 
etc., there appeared to be no problem 
about getting together enough older 
parts to build such items. Schoolboys 
have a way of scoring old parts from 
relatives, amateur operators and local 
servicemen and, in most situations, a 
teacher can usually find someone to put 
them together — given the right kind of 
guidance. 

This article conforms to his request— 
a simple amplifier capable of being built 
from a near-random stock of oddments 
and capable of operating with micro¬ 
phone, pickup and loudspeaker, equally 
assorted. 

In brief, it consists of a power ampli¬ 
fier valve capable of delivering 3 to 4 
watts of audio power to a loudspeaker, 
which is of the same order as an ordin¬ 
ary console radio. Ahead of the power 
valve is a voltage amplifier, allowing it 
to operate readily from a crystal or 
ceramic pickup or an external radio 
tuner. The preamplifier stage, operating 
ahead of this again, provides enough 
amplification to operate from a crystal 
or dynamic microphone. A simple mix¬ 
ing system allows microphone and pickup 
to be used simultaneously. 

And, of course, there is the power 
supply, involving a power transformer, 
rectifier and filter system. 

In contemplating the prospect of build¬ 
ing something from oddment parts, it is 
necessary not only to allow for the 
greatest possible range of dimensions 
and ratings but also for the fact that 
the parts may no longer be true to label. 
In practice, resistors may be changed 
drastically from their rated value and 
capacitors may have developed leakage 
and, in the case of electrolytic types, 
partially dried out, thereby losing capaci¬ 
tance. 


The resistors and capacitors likely to 
be needed should be selected and then, 
if at all possible, checked before actual 
use. This could provide an exercise for 
the class or club or it could mean a job 
for a parent or friend with access to 
test equipment. 

The need to allow for parts of various 
shapes and sizes rules out any idea of 
compactness and our first suggestion is 
to use the same chassis as for the 


“Basic Stereo Amplifier” described in the 
June, 1966, issue. There is room on it 
for over-size major components and the 
valve centres are so placed that either 
miniature or octal sockets can be used 
without interference with the component 
tagboard underneath. 

With proper care in construction, the 
finished amplifier can look quite neat and 
the larger size may be an actual advan¬ 
tage if it has to be turned over in front 


TABLE 1—POWER AMPLIFIERS 


Type 

Base 

A 

S 

G 

C 

H 

H 

Rk 

Z1 Remarks 

EL90 

7-pin 

5 

6 

1,7 

2 

3 

4 

270 

5K 

EL91 

7-pin 

5 

7 

1 

2 

3 

4 

680 

16K 

6AM5 

7-pin 

5 

7 

1 

2 

3 

4 

680 

16K 

6AQ5 

7-pin 

5 

6 

1,7 

2 

3 

4 

270 

5K 

6F6 

octal 

3 

4 

5 

8 

2 

7 

390 

7K pin 1 earthed 

6V6 

octal 

3 

4 

5 

8 

2 

7 

270 

5K 

EL80 

9-pin 

7 

1 

2 

3 

4 

5 

180 

7K 

EL84 

9-pin 

7 

9 

2 

3 

4 

5 

220 

7K 

6BQ5 

9-pin 

7 

9 

2 

3 

4 

5 

220 

7K 

6CM6 

9-pin 

9 

1 

3,6 

7 

4 

5 

270 

5K 

6M5 

9-pin 

7 

1 

2 

3 

4 

5 

180 

7K 


TABLE 2—VOLTAGE AMPLIFIERS 


Type 

Base 

A 

S 

G 

C 

H 

H 

Rk 

Rs Remarks 

EF94 

7-pin 

5 

6 

1 

2,7 

3 

4 

IK 

220K 

6AU6 

7-pin 

5 

6 

1 

2,7 

3 

4 

IK 

220K 

6BC5 

7-pin 

5 

6 

1 

2,7 

3 

4 

2.7K 

220K 

6CB6 

7-pin 

5 

6 

1 

2,7 

3 

4 

2.7K 

220K 

6J7 

octal 

3 

4 

T/C 

5,8 

2 

7 

IK 

470K pin 1 earthed 

6SH7 

octal 

8 

6 

4 

3,5 

2 

7 

1.8K 

220K pin 1 earthed 

6SJ7 

octal 

8 

6 

4 

3,5 

2 

7 

IK 

330K pin 1 earthed 

EF80 

9-pin 

7 

8 

2 

1,3,9 

4 

5 

1.8K 

330K pin 6 earthed 

EF86 

9-pin 

6 

1 

9 

3,8 

4 

5 

IK 

470K pins 2, 7 

earthed 

6BK8 

9-pin 

6 

1 

9 

3,8 

4 

5 

IK 

470K pins 2, 7 

earthed 

6BX6 

9-pin 

7 

8 

2 

1,3,9 

4 

5 

1.8K 

330K pin 6 earthed 


These two tables list the valves which may typically be used for the roles 
of power amplifier and the voltage amplifier. In some cases the type num¬ 
bers will be found with the suffix -G or -GT, which simply indicates that 
the valve has been manufactured with a glass envelope of a particular 
shape. Basing and characteristics remain the same. 

ELECTRONICS Australia, May, 1967 


45 





TEST WITH THE BEST 
TEST WITH A SANWA 



for its unbeatable performance 


Check these features: 

• In addition to serving as a high-sensitivity V-O-A meter, 
this model measures AC current up to 10 amperes. 

• The incorporated over-current control circuit automatically 
suppresses high current and protects the meter movement 
from accidental breakdown. 

• The moving coil is guarded against burnout at the sacri¬ 
fice of an easily replaceable shunt. No disturbance to the 
performance of other ranges. 


Measurement Ranges 

DC V: 0.5 2.5’10 50 250 500 1000 5000v 

(20k S2/v) 

AC V: 2.5 10 50 250 1000V (4k Q/v) 

DC A: 50/ia 1 10 50 250ma 1 10a 

AC A: 250ma 1 10a 

OHM: RX1 RX100 RX1000 RX10000 

(min. H2 & max. 50mgf2) 

DB: —20~ + 10~ + 36~+B2db 

Batteries: 1.5v (UM-2) x 2 & 22.5v (BL-015) x 1 

Size and weight: 179mm x 133mm 84mm and 1350 gr. 

You're testing with the best when you use a Sanwa tester. 
Sanwa Electric is Japan's largest manufacturer of multitesters, 
Detailed information is yours upon request. 



WARBURTON FRANKI LIMITED 

Sydney, Adelaide, Brisbane, Melbourne 


SANWA ELECTRIC 

INSTRUMENT co'itb. 

Dempa Bldg., 2-chome, Sotokmda, Chiyodi-ku, Tokyo, Japan. Cabla: "SANWAMETER TOKYO" 
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of a class for demonstration and dis¬ 
cussion. 

Actually, any chassis can be utilised 
for the project which is large enough 
to hold all the selected components. For 
example, an old mantel radio may have 
some suitable valve sockets and a good 
mains transformer already mounted. Its 
chassis could in all probability be used, 
saving the time and trouble needed to 
obtain or make a new one. 

However, if an existing chassis is used, 
some effort should be made to clean it 
up before construction begins. In some 
cases, a good wipe over or a touch-up 
with metal polish may suffice. In others, 
it may be better to block off redundant 
holes with tinplate or aluminium and 
spray paint it inside and out. 

Similar attention to other major com¬ 
ponents may well transform an obvious 
collection of oddments into something- 
which looks quite respectable. 

We used miniature valves in our 
prototype amplifier. These should be 
readily to hand from discarded tele¬ 
vision sets and broadcast receivers of the 
pre-transistor era. The valves pictured in 
the amplifier are a 12AX7 (used as a 
single triode), an EF86, and a 6AQ5. 
For the rectifier, we have a 5Y3 which 
is octal-based but a very popular type 
in its day. 

In the interest c£ versatility, we have 
deliberately avoided reliance on mul¬ 
tiple-function valves and have followed 
the idea of one valve envelope per 
function. Tables of substitutes for the 
various positions in the circuits are 
presented and discussed at the approp¬ 
riate points. Only octal and miniature- 
based valves are included since other 
types are no longer very plentiful. They 
could be used, however, provided suit¬ 
able arrangements are made. 

Again, only valves with 6.3 volt 
heaters arc listed for the amplifying 
stages, since valves of this class and 
power transformers with heater windings 
to suit are likely to be most readily 
available. Older valves could conceivably 


The circuit arrangement is about as straightforward as such a circuit 
can be. It shows the input circuit, cathode return and screen bypass of 
the preamplifier stage with a common earth point. In the actual chassis , 
the three should be brought together at a single and sole earth point 
near the preamplifier socket; this helps to minimise injection of mains 
hum from the power transformer into the highly sensitive microphone 

input circuit. 


TABLE 3—PREAMPLIFIERS 


Type Base 

A 

G 

C 

H 

H 

Rk Remarks 

EC92 7-pin 

1 

6 

7 , 

3 

4 

1.8K pin 2 earthed 

ECC91 7-pin 

1,2 

5,6 

7 

3 

4 

1.8K 

6AB4 7-pin 

1 

6 

7 

3 

4 

1.8K pin 2 earthed 

6J6 7-pin 

1.2 

5,6 

7 

3 

4 

1.8K 

6F8 octal 

3,6 

5.T/C 

4,8 

2 

7 

2.2K 

6J5 octal 

3 

5 

8 

2 

7 

2.2K pin 1 earthed 

6SL7 octal 

2,5 

1,4 

3,6 

7 

8 

2.2K 

6SN7 octal 

2,5 

1,4 

3,6 

7 

8 

2.2K 

ECC83 9-pin 

1,6 

2,7 

3,8 

4,5 

9 

1.5K 

12AT7 9-pin 

1,6 

2,7 

3,8 

4,5 

9 

1.8K 

12AU7 9-pin 

1,6 

2,7 

3,8 

4,5 

9 

1.8K 

12AX7 9-pin 

1,6 

2,7 

3,8 

4,5 

9 

1.5K 


Type 

Base 

A 

TABLE 

A 

4—RECTIFIERS 

C H H 

Vh 

Vin max 

EZ90 

7-pin 

1 

6 

7 

3 

4 

6 


EZ91 

7-pin 

1 

6 

7 

3 

4 

6 


6AV4 

7-pin 

1 

6 

7 

3 

4 

6 


6X4 

7-pin 

1 

6 

7 

3 

4 

6 


GZ32 

octal 

4 

6 

8 

2 

8 

5 


5U4 

octal 

4 

6 


2 

8 

5 


5V4 

octal 

4 

6 

8 

2 

8 

5 

375-0-375 

5Y3 

octal 

4 

6 


2 

8 

5 


6AX5 

octal 

3 

5 

1 

2 

7 

6 


6X5 

octal 

3 

5 

8 

2 

7 

6 


EZ80 

9-pin 

1 

7 

3 

4 

5 

6 

350-0-350 

EZ81 

9-pin 

1 

7 

3 

4 

5 

6 

350-0-350 

6CA4 

9-pin 

1 

7 

3 

4 

5 

6 

350-0-350 

6V4 

9-pin 

1 

7 

3 

4 

5 

6 

350-0-350 


Two other valve tables , this time listing likely types for the microphone 
preamplifier stage and rectifier. The earlier note about suffixes applies 
here also. Valves used in preamplifier stages can sometimes give trouble 
with *‘microphony,” producing noise in the loudspeaker when the valve 
is bumped or otherwise subjected to vibration. If the valve used happens 
to be badly micro phonic, it may be necessary to substitute another valve 
or a different type. 
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two-way stretch 


You can’t buy untensilized double play polyester tape in AMERICAN 
brand. Untensilized polyester tape has a two-way stretch. It 
stretches your dollar because it’s cheaper. In use it stretches your 
sound. And stretched hi-fi becomes very low-fi. So for fi that starts 
hi and stays hi . . . use the best. Use AMERICAN. 



MANUFACTURED BY GREENTREE ELECTRONICS CORPORATION. COSTA MESA. CALIFORNIA. U.S.A. 
DISTRIBUTED IN AUSTRALIA BY H. LEVINSON PTY. LTD. 

2«1l/t04/«8 


48 


ELECTRONICS Australia, May, 1967 






be used but have them tested if possible 
before going ahead. 

Many of the rectifiers specified have 
5.0 volt filaments but this was common 
and many power transformers have 
separate windings to suit them. 

The headings for the base connections 
refer to the electrodes as follows: A— 
anode; S—screen grid; G—control grid; 
C—cathode ' (and suppressor grid of a 
pentode); HH—heater or filament. 
Where two or three numbers appear 
undler one heading, the two points 
should be joined at the socket and the 
wiring connected to the more con¬ 
venient one. The abbreviation T/C 
under the base connection headings 
refers to a top-cap. 

The circuit is relatively simple and 
non-critical and should present no pro¬ 
blems, even to beginners. While we have 
suggested a particular chassis and lay¬ 
out, other arrangements are possible. In 
general, the idea is to keep the com¬ 
ponents for each individual stage 
adjacent to the stage, and for the signal 
path to follow in logical sequence from 
input to output, as it does in the circuit. 

The photographs of the chassis should 
help prospective constructors with ideas 
for their own layouts. For those follow¬ 
ing our prototype, a partial sketch of 
the chassis is included. This is intended 
only to show the relative spacing of 
the major components. 

Most of the small components in our 
amplifier are mounted on a pre-wired 
tag-strip fitted between the valve 
sockets, as can be seen in the under- 
chassis photograph; a wiring diagram 
for the tag-strip is included. Notice the 
use of shielded cable for the micro¬ 
phone and pickup inputs and for some 
of the inter-stage connections. This is 
essential to prevent stray coupling and 
to minimise hum pickup. 

Like all other valve amplifiers, this 
one requires an output transformer to 
reconcile (or “match”) the load require¬ 
ments of the output stage (usually 
several thousand ohms) to the natural 
impedance of the loudspeaker voice coil 
(usually just a few ohmsj. The actual 
transformer used in our prototype was 
intended to operate into a loudspeaker 
having a 15-ohm voice coil and, from 
this impedance, to reflect an effective 
load to the output valve of 5,000 ohms. 

This latter figure is a very common 
one, but some output valves, as listed, 
require a load of somewhat higher 
impedance. In general, there will be little 
audible difference in performance with 
loads varying by up to 20 per cent 
from the recommended value. In fact, 
an amplifier will operate with loads out¬ 
side this range again, but maximum 
power output will suffer as the degree 
of mismatch increases. 

It is important to note that figures 
of primary impedance are only valid 
where the secondary connects to a 
loudspeaker voice coil of the intended 
value. Thus, a loudspeaker having a 
15-ohm voice coil should be fed from 
an output transformer intended to work 
into 15 ohms. Likewise for other values. 

As well as having suitable impedance 
ratio figures, an output transformer 
should be capable of handling the 
requisite amount of plate current 
through its primary winding and of deli¬ 
vering the requisite power to the loud¬ 
speaker. Other things being equal, an 
output transformer with a larger core 
is likely to do a better job than one 
with a small core so, if you have a 


An underneath view of the completed amplifier. The microphone input 
socket is at lower right, the pickup input socket alongside it, the wiring 
to both sockets being in shielded cable. The remaining socket is for loud¬ 
speaker output. An additional and preferably different type of socket 
could be installed in the vacant hole at the rear of the chassis to provide 
for a power connection to an external radio tuner. 


choice, use the largest output trans¬ 
former available. 

Table 1 presents the data on a selec¬ 
tion of valves suitable for the output 
stage. In each case, the type of base 
and the base connections are given, 
as well as the required cathode resistor 
(Rk) and load impedance (Zl). The only 
point on the socket needing to be earthed 
is the central spigot in the case of a 
7- or 9-pin socket, or pin 1 if an all- 
metal octal valve is used. 

The cathode resistor should be as near 
as possible to that of Table 1 for the 
type of valve to be used. If it is too 
low, the valve will draw more cathode 
current and may suffer damage. If too 
high, the valve will be over-biased, 
causing a loss of power output. How¬ 
ever, if a resistor cannot be obtained 
with a nominal value within 10 per cent 
of that quoted, a higher rather than a 
lower value should be used. 

The cathode resistor should be 1W 
except for use with the following valves, 
when a 2W resistor is necessary: EL90, 
6AQ5, 6F6, 6V6, and 6CM6. All types 
of valve need a 25uF decoupling capaci¬ 
tor in the cathode circuit. The capaci¬ 
tor should be a 25V working type in each 
case. 

It will be noticed that a 1M resistor 
has been included in the circuit between 
the anodes of the output stage and the 
pentode amplifier. This is to provide 
some negative feedback for improved 
tonal quality, and to curtail the genera¬ 
tion of high voltage peaks in the output 
circuit on signal transients. 

This particular type of negative feed¬ 


back is somewhat less effective—but also 
less critical—than the scheme of running 
a resistor from the secondary of the 
output transformer to the cathode cir¬ 
cuit of the voltage amplifier stage. Like 
all systems of negative feedback, it 
reduces the overall gain of the amplifier 
by three or four times but there is still 
ample gain remaining for all likely 
applications. 

As a precaution against possible in¬ 
stability a “grid stopper” resistor has 
been specified in the circuit. This can 
be an ordinaiy carbon resistor of 10K 
or thereabouts, connected in series with 
the grid circuit and normally wired 
directly to the grid connection on the 
socket. 

Table 2 is a list of valves suitable for 
the voltage amplifier, along with the 
relevant basing and connections. Also 
noted are the preferred values of the 
cathode resistor (Rk) and screen resistor 
(Rs). These resistors are not critical and 
could vary by at least 25 per cent with¬ 
out noticeably affecting performance. It 
is necessary to earth the centre post of 
the socket, if a miniature valve is used, 
and also to earth the various pins noted 
in the table. 

The other components associated with 
this stage remain the same for all types 
of valve in the table. The 100K anode 
load resistor can be varied by up to 
25 per cent, while the output coupling 
capacitor and the screen bypass capaci¬ 
tor can be doubled or halved without 
significant effect. The cathode bypass 
capacitor should be not less than lOuF, 
although 25uF is the preferred value. 
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EXPERIMENTAL 
OFFICERS 


a number of 
vacancies 


Interesting professional jobs are available on the Woomcra Range for 
experienced graduates or diplomates in Science or Engineering who wish 
to participate in experimental work associated with trials of guided weapons, 
satellite launching vehicles and high-altitude test rockets. The field of work 
embraces the measurement of performance of rockets launched in flight trials 
and the gathering of experimental data required for physical research and for 
weapons development. 

Salaries: 

The salaries payable will depend upon the qualifications and experi¬ 
ence of the successful applicants but will be within one of the follow¬ 
ing ranges:— 

Experimental Officer, Class 2, $5209/5866 (actual) per annum. 
Experimental Officer, Class 1, $3142/4995 (actual) per annum. 

Duties: 

Responsible for the direction of professional and technical staff en¬ 
gaged in the operation, maintenance and continued development of 
one or more electronic or optical instrumentation systems. These 
systems are used in obtaining measurement data in flight trials on 
the Range and include the following: — 

(a) VHF radar used in high-altitude research. 

(b) Digital and analogue computers used in impact prediction and 
other in-flight calculations. 

(c) VHF doppler transmitters and receivers used for velocity and tra¬ 
jectory measurements. 

(d) Manual and servo tracking optical instrumentation. 

Qualifications 

A degree or diploma in Science or Engineering or equivalent qualifica¬ 
tions with experience relevant to one of the above fields of activity, 
or in the development or operation and maintenance of electronic or 
optical equipment. 

Allowances: 

In addition to the above salaries, the following allowances are paid to 
employees at Woomera:— 

(1) A special allowance of $280 per annum is payable to a married 
man maintaining a family; others receive $160 per annum. 

(2) An amount of $90, plus 1/12 of the claim for dependants, is 
allowable for taxation purposes provided at least six (6) months of 
the financial year are spent residing at Woomera. 

(3) Payment is made in lieu of excess travelling time. 

Conditions: 

(1) Married accommodation will be made available within a reasonable 
period after taking up duty. 

(2) Successful applicants may be required to fly in fixed or rotary 
wing aircraft and to drive a Commonwealth vehicle while on 
duty. 

Applications: 

On forms available from the State Controller’s Office, Department of 
Supply, in each capital city, from whom further information can be 
obtained, should be lodged with: 

The Director, 

Weapons Research Establishment, 

Box 1424H, G.P.O., ADELAIDE, S.A., 
by 25th May, 1967. 


w 

JL 







m 
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Commonwealth of Australia. 



DEPARTMENT OF SUPPLY 

WEAPONS RESEARCH ESTABLISHMENT 
WOOMERA, SOUTH AUSTRALIA 



50 


ELECTRONICS Australia, May, 1967 














The grid circuit wiring of the voltage 
amplifier stage is fairly critical and we 
suggest using the values of potentio¬ 
meter and? series resistor, as specified. 
Note that the potentiometers should be 
mounted side by side, as in our proto¬ 
type and the 470K resistors mounted 
between them, with the grid lead taken 
awav in shielded wire. If this general 
method is not followed, instability may 
result. 

The lOOpF bypass capacitor from 
plate to earth is a further precaution 
against instability. Any value between 
about 47 and 150pF could 1 be substituted 
but higher values should be avoided be- 
case they may interfere with the ampli¬ 
fier's high frequency response. 

A selection cif triodes in Table 3 for 
the microphone preamplifier includes 
both single and double triodes. In the 
latter case, we have simply suggested 
wiring the triodes in parallel, although 
the unwanted section could be ignored 
or shorted to its own cathode, with little 
practical difference in results. The gain 
will vary quite a deal with the amplifi¬ 
cation factor of the different triodes but 
should be adequate in most cases. 

As the input voltage swing to a pre¬ 
amplifier is normally very small, the 
cathode bias can vary over a fairly wide 
range with little change in gain or dis¬ 
tortion. For this reason, the cathode re¬ 
sistor (Rk) may have a wide tolerance — 
typically 2:1. 

The cathode bypass capacitor should 
he not less than lOuF, with 25uF as 
the preferred value. Too small a capa¬ 
citor will reduce the low frequency 
response somewhat, but, more signifi¬ 
cantly, may allow hum to be introduced 
via the cathode circuit. 

The grid resistor of the preamplifier 
stage should be high in value to present 
a high impedance to the microphone, 
particularly if a crystal type is used. 
For some of the valves listed, the 
maximum grid resistance recommended 
is 1 megohm, but this is normally on 
the assumption that the valve can draw 
a high plate current. In practice, under 
the conditions here, it is reasonable to 
suggest a figure of 2.2M for all types. 
If the intention is to use a dynamic 
microphone, a much lower value could 
he used, down to 470K. 

The input and output couoling capa¬ 
citors can be of any value from .01 to 
047uF. The anode load resistor and 
the decoupling resistor, common to the 
anode circuits of the first two valves, 
are not critical within about 25 ner cent. 
The anode decoupling capacitor may 
have any value from 8uF up, but must 
be at least 250V working. 

A selection of suitable rectifiers is 
given in Table 4. The column Vh refers 
to the heater or filament voltage, this 
being 6.3V where 6 is marked in the 
column. Valve types 5114 and 5Y3 have 
a dash under the cathode (C) heading 
because they are directly heated types. 

Directly heated rectifiers and those 
with the cathode joined internally to 
one side o*f the heater MUST be 
operated from a separate heater winding 
of suitable voltage and NOl connected 
1o chassis. The high tension supply may 
be taken from either filament pin in 
the case of directly heated types, but 
from the cathode/heater pin in 
indirectly heated types. 

Some rectifiers have an indirectly 
heated cathode brought out to a separate 
pin, as noted in the table. These can 
be operated from the same winding 
as the other valves but, in most cases. 




The partial dia¬ 
gram of the chas¬ 
sis (above) is in¬ 
tended mainly to 
show the position 
of the valve and 
other sockets . The 
actual size of the 
holes and the 
mountings will 
depend on the 
sockets to be used. 
The sockets 
should be orien¬ 
tated to ensure 
convenient and 
short leads un¬ 
derneath . Addi¬ 
tional holes will 
be necessary to 
suit the power 
transformer etc . 

A t right is shown 
the parts layout 
on the tagstrip in 
our prototype 
amplifier , It can 
he prewired and 
then dropped into 
position , with 
external leads 
running to the 
sockets as neces¬ 
sary . It will prob¬ 
ably be worth¬ 
while to buy a 
new length of tag- 
strip, although a 
discarded length 
can be cleaned up 
with methylated 
spirit . 
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AGFA-GEVAERT 




To AGFA-GEVAERT LIMITED 

P.O. Box 48, Nunawading, Victoria. 


ADDRESS 


record on 

Sr 


pe tapes 


Agfa Recording Tapes have what any true tape enthusiast 
wants—greater clarity, sensitivity, uniformity, durability and 
greater range. Agfa PE (Polyester) Tapes are pre-stressed and stretch 
resistant to eliminate sound fluctuations, and abrasion and wear resistant 
to give you the longest, strongest tape life ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple Play in a wide range of lengths and spool diameters. 
All three types of Agfa tapes are now available in various spool sizes in the new Novodur 
Cassettes. These plastic, almost-unbreakable cassettes are excellent for library storage. 

WRITE FOR FREE LEAFLET ON AGFA RECORDING TAPES AND ACCESSORIES 


The most sensitive tape for the finest in sound, AGFA PE RECORDING TAPES. 


AGFA-GEVAERT LIMITED • MELBOURNE • SYDNEY • BRISBANE • ADELAIDE • PERTH 
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You will need these parts 

1 Chassis 10\in x 9$in x 2}in, or as 
available. 

/ Transformer, pri. 240V, HT sec . 
285-0-285V 100mA, LT sec. 5V, 
and two 6.3 V. 

1 Output transformer, 5K to 15 
ohms, or as available. 

1 1 Filter choke, 5H or higher, 60mA 
| or higher. 

1 2 Input sockets. 

1 / Loudspeaker socket. 

I i 1 Octal valve socket (or to suit rec¬ 

tifier). 

| 1 7-pin min. valve socket and 2 9-pin 

| min. valve sockets (or as required 

| to suit valves chosen.) 

| 2 Rubber grommets. 

| 3 3-tag strips. 

§ 1 6-tag strip. 

1 Miniature tag board, 30-pairs. 

3 Control knobs. 

RESISTORS 

§ (All resistors i watt unless otherwise 
stated) 

1 270 ohms 4 watt. 

1 750 ohms 10 watt. 

1 IK. 

niiuniiiiiimmimiiiiiiMiiiiimnimiiiiiiiiiiuriiiiiiiiiiiiiiiiiiiimiiiiiittimiiiiiitiiui 


iiiiiiiiiiiiiiiiiiiiiiitiiniiiiiiiiiftiiiiiiiiiiitiliiiiiiiiiiiiHttiintiiiiimitttiiiiitiiiii 

1 1.5K. 

1 10K. 

1 22K. 

1 47K. 

1 100K. 

3 470K. 

1 500K lin pot. 

2 500K log pot. 

1 1M. 

1 2.2M. 

VALVES 

1 EF86, 7 5Y3GT, 1 6AQ5, 1 

12AX7 (or as selected from tables). 

CAPACITORS 
1 lOOpF 400V. 

1 .0027uF 50V. 

1 .01 uF 150V. 

2 .047uF 400 V. 

1 O.luF 400V. 

1 8uF 350V. 

2 16uF 500V. 

1 25uF 25V. 

2 25uF 6V. 

MISCELLANEOUS 
Coaxial cable, mains lead, wire, in¬ 
sulating sleeving, solder, nuts, bolts, 
washers, solder tags, etc. 


these valves have somewhat greater 
limitations on the RMS voltage which 
can be applied to the plates. This is 
indicated in the table. 

The series resistor in the power supply 
between the cathode of the rectifier and 
the reservoir capacitor is to limit the 
anode supply voltage. This should be 
260V after the filter except when the 
6F6 is used, when 300V is permissible. 

The value of this series resistor must 
be found largely by cut-and-try 
methods. A starting point for the valve 
types above would be 680 or 750 ohms, 
assuming a power transformer with a 
285 volt per side secondary. The initial 
value of resistor should be connected 
into the circuit and the power switched 
on only long enough to measure the 
voltage. If it is excessive, an intelligent 
guess must be made to decide what 
value of resistor to try next. 

The filter choke can be of any type 
which fits on the chassis to be used 
and which has a current rating of at 
least 60mA. It should be examined for 
any signs of damage, particularly dis¬ 
colouration and “burnt” smell. With 
an ohmmeter, ensure continuity of the 
winding and check for any leakage to 
earth. 

It is not advisable to fit electrolytic 
capacitors in the power supply or in 
the anode decoupling circuit if they have 
been salvaged from old sets. The 
capacitance could be low, and the 
leakage resistance may have fallen to 
the point where the rectifier and trans¬ 
former are endangered. New capacitors 
are recommended in these positions. 

The largest item in the amplifier is 
the mains transformer, which may pos¬ 
sibly be salvaged from an old radio. 
It should be 'thoroughly examined for 
damage in the same wav as the smooth¬ 
ing choke. A transformer may be found 
with its connections brought out to a 
terminal board clearly marked with the 
various voltages. Even a board covered 
in generations of dirt may reveal its 
voltages, if cleaned. 

However, many transformers (includ¬ 
ing the one we used) have their con¬ 
nections brought out in the form of 
long lead's. If the transformer is still 


in its old circuit, trace out the circuit, 
before removing it ito determine which 
winding supplies what voltage. If this 
cannot be done, use an ohmmeter to 
segregate the windings, apply 240V to 
the most likely primary winding and 
measure the other voltages. 

In a case like this, At may be advisable 
to seek the assistance of a local service¬ 
man, amateur operator, or an experi¬ 
enced enthusiast. 

As our transformer had leads of vari¬ 
ous lengths, we terminated them on ad¬ 
jacent tag-strips. Most mains trans¬ 
formers have the core and an internal 
shield connected to a lead which must 
be earthed directly to the chassis. 

The transformer should have a sec¬ 
ondary which gives between 250 and 
285V per side from the secondary at 
not less than 60mA. Other secondary 
voltages will work but introduce prob¬ 
lems. A lower voltage, for example, 
gives less power output from the ampli¬ 
fier. If a higher voltage is developed, 
a larger dropping resistor will be needed. 
And if the secondary voltage is more 
than about 325-0-325V, the filter capa¬ 
citors must be greater than 500V work¬ 
ing. 

If two other heater windings are avail¬ 
able for the amplifier, connect one to 
the output stage and the other to the 
input stages. When one winding is 
centre-tapped, earth the tap and use this 
winding for the input valves. Any un¬ 
tapped winding should have one side 
earthed at the transformer terminals. All 
heater leads must be twisted together and 
the wires kept away from signal leads. 

If the transformer has only the one 
6.3V winding available for the valves 
(other than the rectifier) they will all 
have to be connected to it. Earth it 
via the centre-tap if it has one; other¬ 
wise earth one side of the winding. 

Three-core cable is needed for the 
mains input to the amplifier with the 
earth lead (green) connected to the chas¬ 
sis. Be wary of old cable, especially 
rubber-covered cable which perishes 
easily. It is safer to buy new cable if 
(Continued on page 132) 


CREl) 

ADVANCED 

ELECTRONICS 



The “light fantastic” pours from a gas laser 
which, because of its extreme brightness and 
narrow beam, could provide deep-space com¬ 
munications for missions to distant planets. 


Keep your knowledge up to date if you 
want to succeed in Electronics. 

THE CAPITOL RADIO ENGINEERING 
INSTITUTE - WASHINGTON D.C. - U.S.A. 

offers advanced, Specialised training 
for Technicians and Engineers. 

Send for one of these free books.— 

] ELECTRONIC ENGINEERING TECH¬ 
NOLOGY — COMMUNICATIONS 

— AEROSPACE RADAR — SERVO¬ 
MECHANISMS AND COMPUTERS — 
SPACE DATA SYSTEMS — SPACE¬ 
CRAFT TRACKING AND CONTROL 
—TELEVISION—RADAR AND SERVO 

— NUCLEAR INSTRUMENTATION, 
AERONAUTICAL AND NAVIGAT¬ 
IONAL, 

2 NUCLEAR ENGINEERING TECH¬ 
NOLOGY — INDUSTRIAL ELECT¬ 
RONICS FOR AUTOMATION — 
COMPUTER SYSTEMS TECHNOLOGY 

All diploma programmes include les¬ 
sons in leadership as preparation, for 
advancement to supervisory positions. 

3 (For Graduate Engineers ONLY) 
POST GRADUATE ‘ STUDY PRO¬ 
GRAMMES FOR ELECTRONICS AND 
NON-ELECTRONICS ENGINEERS. 


THE CAPITOL RADIO ENGINEERING! 
INSTITUTE 

.Box E8, Sf. James P.O.,! 

CREI > SYDNEY, N.S.W. 


-Y 

CREI ) 


Please send me one of these free 1 
books ( 1 ) ( 2 ) ( 3 ) : 

a 

I am employed in electronics and" 
have a high school education. 


NAME: .. 
ADDRESS: 


OCCUPATION: 
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Simple 

push-button 

perfection 



The new Telefunken Stereo model 204E 
Tape Recorder works simply and perfectly 
any way you care to take it. Because all 
controls are on the deck, you can stand 
it up-ways, side-ways, any-way—it’s still 
easy to manipulate, still has the same 
startling clarity of tone. It has other 
unique features, too. Separate and in¬ 
dividual volume, tone and record level 


controls. Track selector, multi and syn¬ 
chro-play on the one easy dial. Two 
speeds, 7i and 33— at 7i your response 
is 40-18,000 C.P.S. Big output —12 watt 
push-pull, fully transistorised push button 
operation. We'll dub our demonstration 
tape on the free tape that goes with your 
recorder. It’s something no sound enthu¬ 
siast should miss. $490 (£245). 



Bring 
it back 
Alive 
on M300 

The total weight of this model is a mere 
6|lbs. You can take it with you — any¬ 
where, and record unforgettable moments, 
from a symphony concert, to a tiger at 
the zoo, with true, even, magnificent 
sound. You can reach all controls with 


one hand, use torch or “Dryfit” recharge¬ 
able batteries—or main adapter. Takes 
willingly to any kind of violent action, 
because tape speed is guaranteed 
constant. $195 (£97/10/-). 



TELEFUNKE 

AUSTRALIAN DISTRIBUTORS 

W. C. WEDDERSP00N PTY. LTD. 

193 Clarence Street, SYDNEY, N.S.W. Phone: 29-6681. 



ADELAIDE: K. W. Mayer & Co., 248 Angas St. Phone.- 23-2055. PERTH: Musgroves Ltd., 223 Murray St. Phone: 
21-6611. MELBOURNE: Refer Sydney. BRISBANE: Sydney G. Hughes, 154-158 Arthur St., New Farm. Phone: 58-1014. 
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NATIONAL RADIO AND ELECTRONICS 


ENGINEERING CONVENTION, 1967 


Australia's 11th National Radio and Electronics Engineering 
Convention will be held in Sydney over the period May 22-26. 
The venue is the new Wentworth Hotel. 


The Convention, the eleventh in the 
series whiich commenced in 1938 with 
the World Radio Convention in Sydney 
during Australia’s 150th anniversary 
celebrations, will be again conducted by 
The Institution of Radio and Electronics 
Engineers Australia. 

In the postwar years, the Institution’s 
conventions have been held every two 
years, and have brought together in¬ 
creasing numbers of scientists and 
engineers for the week-long technical 
lecture sessions and equipment displays. 
Plans have been made for an attendance 
of 1,000 delegates to the 1967 Conven¬ 
tion. They will be representative of Aus¬ 
tralia’s manufacturing industry, radio 
and television broadcasting, the research 
and development facilities of Govem- 


«> Mr S. de Ferranti, Ferranti Limited, 
Lancs., England, will present a 
paper entitled “Technology and 
Power.” 

Invited sessions to be given by leading 
Australian scientists and engineers wiill 
be led by: 

Dr E. G. Bowen, Radioastronomy. 

« Professor C. N. Watson-Munro, 
Plasma Physics. 

® Professor M. W. Allen, Computers. 

® Mr J. D. Campbell, The East-West 
Broadband Radio Link. 

$ Mr C. Vahtrick, Satellite Com¬ 
munications. 

The sources of the contributed papers 
are widely varied, and include the 
representatives of seven universities, four 
divisions of C.S.I.R.O., the Department 


ment Departments and agencies, the of Supply and W.R.E., P.M.G. Research 



Armed Services, universities and tech¬ 
nical colleges, and other interests allied 
to science and engineering in electronics 
and communications from all States of 
the Commonwealth. A total of 112 
papers dealing with the latest develop¬ 
ments in these fields will be given each 
day during morning, afternoon and 
evening technical sessions. 

Highlighting the technical program 
will be the papers to be presented by 
14 visiting overseas authors. These in¬ 
clude: 

• Mr James C. Elms, director, NASA 
Electronics Research Centre, Cam- 


Laboratories, Department of Civil Avia¬ 
tion, the Australian Broadcasting Con¬ 
trol Board, Australian Broadcasting 
Commission and industry. 

Adjoining the lecture rooms there will 
be displays of the latest equipments, 
components and systems by 46 leading 
Australian manufacturers and distribu¬ 
tors of electronic equipment. The equip¬ 
ment displays are the showcase for the 
products of research and development 
in electronics in Australia and overseas. 
Many thousands of visitors are expected 
to inspect the wide variety of equipment 
on display and to see new items released 
for the first time in this country. 


Sydney’s Wentworth Hotel is the 
venue for the conference. 

gate fee of $10 ($5 for students of uni- 
versities or technical colleges) to the In¬ 
stitution’s offices, 157 Gloucester Street, 
Sydney, or on arrival at the Convention. 
Registration as a delegate will enable 
visitors to attend all lecture sessions and 
social functions and take part in the 
visits to places of technological import¬ 
ance which have been arranged as part 
of the technical program. 

Upon registration, delegates will re¬ 
ceive a copy of a 230-page book of 


present ffi/guWt^dd^s 'foilowTng ract*"'‘cratininVaboit''i.000 

the official opening declaration by ZS? & 

Sir Samuel Jones, managir^g direc¬ 
tor of Standard Telephones and 
Cables Pty. Ltd. 


E. Moore, Fairchild, Oali- 
Philips, 
Head- 


• Dr G, 
fornia. 

• Dr J. C. Van Vessem, 
Nijmegen, Holland. 

® Dr J. O’Connell, I.T.T, 
quarters, New York. 

9 Mr P. R. Thomas, Texas Instru¬ 
ments, Dallas, Texas, U.S.A. 

The four last-named visitors will join 
wiith a number of Australian authors 
in lectures and discussions on integrated 
circuits. 

© Dr R. F. Filipowsky, I.B.M. 
Huntsville, Alabama, will speak on 
non-binary transmission methods. 

• Professor L. Kay, Canterbury Uni¬ 
versity, New Zealand, will discuss 
ultrasonics subjects. 

© Professors Kadaba and Rashad, 
Memphis, Tennessee, will contri¬ 
bute one of several papers on 
plasma. 

@ Dr R. Justice and Mr R. Sedik, 
Andrew Corporation, Chicago, will 
speak on microwave antenna deve¬ 
lopments 

<» Mr H. J. Jones, Infotronics Corp., 
Houston, Texas, will discuss mag¬ 
netic tape systems for data pro¬ 
cessing. 


visitors who wish to attend only this 
section of the Convention, or cards may 
be obtained free of charge direct from 
the Institution, Box 3120, G.P.O., Syd¬ 
ney, The displays will be open daily to 
ticketholders from 10 a.m. to 10 p.m. 

Persons wishing to attend as delegates 
to the Convention, but who are not 
members of the institution may register 


each paper. The publication of the book 
marks a significant advance in the 
method of conduct of electronic engin¬ 
eering conventions in Australia, allowing 
delegates to familiarise themselves with 
the subject matter of papers in which 
they are interested before attending the 
lecture session and also providing a sub¬ 
stantial record of the Convention pro- 


their attendance on payment of the dele- ceedings. 

^lllllllltllltllllllllHlllllllltllltllllllllllllllllllllllllllltlllllllllllllllllltlllllllltllllllllHlllllltllllllllllllllllllllMllllllllllllllllllllllllllltllllllllllllllttlllllllllllllllllllltlllllllll|||*J 

I ELECTRONICS CONFERENCE IN N.Z. j 

The New Zealand Electronics Institute will hold its own National | 

1 Electronics Conference in May. It will be staged at Victoria University, | 

| Wellington, over the two days May 11 and 12. The theme of the conference 1 

1 will be ‘‘Electronics for Export.” 

Some contributions of papers have already been arranged, but the | 

1 Institute is seeking further papers, and contributors are invited to contact | 

| the conference secretary for full information. 

The conference will he opened by the Rt. Hon. J. R. Marshall, Minis- 1 
| ter of Industries and Commerce, at 10 a.m. on Thursday, May 11. 

Papers will be presented on electronics in agriculture, fishing, educa- 1 
| tion, forestry, industry and science. 

A conference fee of £2/2/ is payable on enrolment. Accommodation | 

I can be arranged by the Institute, and it is possible that travel concessions | 

| can be arranged. Further information can be obtained from Mr W. S. f 

1 Strong, Conference Convenor, The New Zealand Electronics Institute, P.O. 1 

I Box 5106, Wellington. 

I i 
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THE SENSATIONAL CROSS-FIELD HEAD 
EXCLUSIVELY PRODUCED BY AKAI 


Cross-Field heads 


X-IOOD 


People throughout the world have come to really enjoy this particular feature, because of the superb 
results. 

The Cross-Field System is actually composed of two heads facing one another and so mounted where 
by their centers are slightly off, as shown in the diagram. This combination of bias and signal heads 
makes possible clearer responses than the ordinary conventional head, even at slow tape speeds. 
Therefore, any tape can be modulated over the entire spectrum with maximum fidelity. 

MODEL X-IOOD SOLID-STATE STEREO PLUS CROSS-FIELD HEAD CUSTOM 
DECK * 4 track stereo monaural record playback * 4 speeds (l 7 ^, Sy it l]/ 2 and 15 ips optional) 

* Frequency response- 30 to 23,000 cps at 7J£ ips 

MODEL AA-5000 

110 WATTS SOLID STATE STEREO PRE- 
MAIN AMPLIFIER 

* Silicon power transistors * Electronics protection 
circuit * Filters for high and low * Completely O.T.L. 
system 



AKAI 

TAPE RECORDER 

I AKAI ELECTRIC CO., LTD. 

Am. 7 HIGASHIKOJIYACHO OHTA KU TOKYO JAPAN 


N.S.W.: Magnecord Australasia Pty., Ltd. 210 Clar¬ 
ence St., Sydney Victoria: Magnecord Sales & 
Service, 3-Albury Rd., North Balwyn Queensland: 
Chandlers Pty., Ltd. 399 Montague Bd., West End, 
Brisbane S.A.: Magnecord Sales & Service, 8 Arthur 
St., Unley W.A.: Tedco Pty. Ltd., 579 Murray St., 
Perth 
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A MAGNETIC PICKUP PREAMPLIFIER 
FOR THE PLAYMASTER 115 

Described in this article is a preamplifier unit 
for magnetic pickups, intended for installation 
in the Playmaster 115 amplifier, described 
last month. Using FET transistors for the in¬ 
put stage, it allows magnetic pickups to 
operate under manufacturer's recommended 
load conditions and provides the requisite 
frequency compensation and gain. 



By Anthony Leo 


As presented last month, the 115 Play¬ 
master was intended to represent a near 
equivalent, in solid state, of our very 
popular Playmaster Unit 4 valve ampli¬ 
fier. It offered a power output of about 
10 watts per channel, commendably low 
distortion, full tone control facilities and 
ability to operate from radio tuner, cer¬ 
amic pickup or other signal source of 
comparable level. 

The assumption that an amplifier will 
be used in conjunction with a ceramic 
pickup—as distinct from a magnetic— 
is most important in terms of complexity 
and cost. 

Ceramic pickup cartridges are largely 
a development from the time-honoured 
crystal type. They utilise the same basic 
“piezo-electric” principle but the ceramic 
element is more resistant to moisture 
and temperature effects. 

During recent years, manufacturers 
have put a lot of effort into the design 
of high quality ceramic pickup cartridges 
and this is reflected in higher stylus 
compliance, lower stylus tip mass and re¬ 
duced playing weight, along with much 
improved frequency response and lower 
distortion. 

Though these advantages have been 
won at the price of somewhat reduced 
output voltage, typical ceramic cart¬ 
ridges will still easily drive amplifiers 
with a nominal input sensitivity of be¬ 
tween 100 and 200 millivolts RMS for 
full output. 

They have a further convenience of 
being inherently amplitude sensitive—in 
other words, they deliver a signal volt¬ 
age which is proportional to the amount 
of groove displacement. 

Since the present-day RIAA record¬ 
ing characteristic produces a groove 
which deviates by APPROXIMATELY 
the same amount at all frequencies for 
a given input signal, a ceramic pickup 
produces an APPROXIMATELY level 
output, without external frequency com¬ 
pensation. 

This combination of relatively high 
output and relatively level frequency re¬ 
sponse means that the associated ampli¬ 
fier need provide only modest gain and 
no special order of frequency compen¬ 
sation. 

Considering therefore, the modest cost 
of mass-produced ceramic pickups, the 
good relative performance of the better 
quality units and the simplification of the 
amplifier, it is of little wonder that they 
are the choice of a very large proportion 
of all high fidelity enthusiasts—certainly 
of those who have to count costs! 

But while this is so, there is fairly 


common agreement in high fidelity 
circles that magnetic cartridges, as a 
class, have the edge in ultimate perform¬ 
ance. They are generally preferred 'by 
enthusiasts who are not baulked by the 
extra cost and complexity involved. 

The extra complexity comes about for 
two reasons: 

Firstly, the average medium 
impedance magnetic cartridge delivers 
less than one-tenth of the .signal output 
of a ceramic, so that extra gain of at 
least this order ds required of the ampli¬ 
fier, to begin with. 

Secondly, as a generator of signal, a 
magnetic cartridge responds to the velo¬ 
city (not amplitude) of stylus movement. 
In the RIAA recording characteristic, 
the effective deviation “velocity” of fthe 
groove increases with frequency above 
about 2000Hz and decreases below about 
500Hz. Therefore, a magnetic cartridge 
tends -to produce an output signal in 
which the high frequencies are boosted 
and the low frequencies attenuated in 
proportion. 

To achieve a level output character¬ 
istic, the amplifier MUST provide a 
specific amount of treble cut and bass 
boost but, assaiming this is accurately 
achieved, the overall response can be 
truly flat, instead of merely approxi¬ 
mately so, as with a ceramic or crystal 
cartridge. 


Installed in the Playmaster 115 
amplifier , this two-channel pre¬ 
amplifier board will allow it to 
be used with typical magnetic 
pickups. 


However, the requirement of extra 
gain, plus extensive frequency compensa¬ 
tion, adds up to a complete 
compensating/preamplifier system ahead 
of the input which would otherwise 
suffice for a ceramic pickup. 

In a valve amplifier, the extra facility 
commonly involves an EF86 high-gain 
pentode in each stereo channel, or a 
low-noise twin triode. 

In .transistor equipment, at least two 
(and usually more) extra transistors are 
commonly involved. 

The manufacturers of most magnetic 
cartridges specify that they should oper¬ 
ate into a load of between 47K and 
100K ohms and this has posed no prob¬ 
lem with valve preamplifiers. The requi¬ 
site load resistor is simply wired across 
the grid input circuit. 

With transistor amplifiers, the problem 
has been complicated by the naturally 
low input impedance of much transistor 
circuitry. 

With germanium transistors, for exam¬ 
ple, the natural input resistance is likely 
to be down to a few hundreds or a 
few thousands of ohms. When magnetic 


Thanks to the use of FET input transistors , the input impedance to the 
preamplifier can be optimised for any magnetic pickup , obviating the 
uncertainty which arises when magnetic pickups are fed into low value 
loads, as with many solid-state amplifiers. 
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The ADC.40/Pritchard pickup arm has been designed, to give 
the finest possible performance with the latest range of ADC ultra- 
lightweight pickup cartridges. It will, however, improve the perform¬ 
ance of most modern cartridges and is specially recommended for 
high compliance types. 

The arm has a crisp, functional look, FREE FROM ALL UN¬ 
NECESSARY INCUMBERANCES, WHICH MIGHT ADD RESON- 
ANCES OR INCREASE INERTIA. It is also extremely robust and 
when once installed, its adjustment cannot be accidentally upset, yet it 
possesses every in-built refinement to secure maximum performance 
from today’s top cartridges. A VERY LOW MOMENT OP' INERTIA 
HAS BEEN ACHIEVED to ensure stable tracking at playing weights 
below 1 gram, even if records are warped or incorrectly centred. 
Precision, single ball and cupbearings in gimbals reduce vertical and 
lateral friction to a negligible amount. Drag from the lead-out wires 
is reduced by a unique guide so arranged, that the ultra-fine wires 
twist about their own axes. Bias compensation is incorporated. 

Adjustment of playing weight is provided by a novel SUBTRAC¬ 
TIVE FLYAWAY CALIBRATOR. This gives infinitely variable 
control of playing weight WITHOUT ADDING TO THE OPERA¬ 
TIONAL INERTIA. Adjustment may be carried out easily and quick¬ 
ly without the need for an external measuring device. Playing weight 
can also be checked at any time without disturbing the arm setting. 

The arm itself is accurately machined from selected hardwood, 
which has been treated by a unique multi-step drying technique over 
a period of more than six months. Thus the arm possesses high 
dimensional stability as well as excellent damping properties. The 
complete suppression of self-resonance insures that the arm adds no 
colouration to the reproduction. 

The arm/cartridge combination is balanced in all planes making 
it quite insensitive to external shock. No levelling of the turntable is 
therefore required. 

HAVE YOU HEARD THE FINEST OF ADC CARTRIDGES? 


THE UNSURPASSABLE 10/E. 


This is the first cartridge of which it can be truly said, “No one 
will EVER make a cartridge that performs perceptibly better.” Behind 
that claim is a solid, startling technical achievement: reduction of 
“moving mass” to one-third previous BEST STANDARDS . . . below 
the critical point of groove “yield.” For the first time, you hear the 
record EXACTLY as pressed. 


ADMOE CARTRIDGE 




J. H. REPRODUCERS PTY. LTD. 

293 HUNTINGDALE ROAD. CHADSTONE, VICTORIA. TELEPHONE: 27-3066 

Exclusive Australian Representatives of ADC, US A. and Manufacturers of the JH Synchronous Turntable and JII Pickup Arm. 


PERFORMANCE COULD NOT POSSIBLY BE 


IMPROVED, BUT A VERY UNIQUE FLYAWAY 


CALIBRATOR HAS BEEN ADDED, THE INSTRU¬ 


MENT LOOKS EVEN BETTER AND INCLUDES 


NOW A WOODEN MOUNTING TEMPLATE. 


$ 

\ 
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pickups are fed into loads of this order, 
the inductance/resistance network so 
formed between cartridge and transistor 
provides some natural bass boost, but 
to a degree and over a frequency range 
rather randomly dependant on the exact 
cartridge and the exact transistor. 

Nevertheless, by supplementing this 
effect with some additional feedback 
type compensation, -and aided by a 
degree of luck and discretion, quite good 
results have been obtained. 


stabilise the DC operating conditions, 
because the amplifier can have a DC 
gain in excess of 1,000 times! 

More importantly, the variation in 
DC parameters of available FET’s and 
silicon transistors makes it highly des¬ 
irable to hive a large order of DC 
feedback in order that individual pre¬ 
amps will tend to stabilise at close to 
the optimum operating conditions. How¬ 
ever these “spread” variations are so 
great in the devices currently available 


R/C network, from the collector output 
to the FET source across the IK resistor. 
This network provides the required com¬ 
pensation characteristic for magnetic 
pickups. 

Actually, by the use of a suitable 
R/C, R/L or L/C and R network, any 
desired frequency/gain characteristic 
may be obtained. In fact, the “universal” 
nature of this configuration, alone with 
the high input impedance, renders it 
suitable for many applications besides 



Above , I he arrangement oj parts on the 
wiring board and , top right , the wiring 
pattern itself. Actual measurement of the 
board is 4x3 inches . 


The measured response of the prototype 
board closely approximates the desired 
RIAA characteristic. The gain should be 
adequate for all magnetic pickups likely to 
be encountered . 


With the introduction of silicon 
transistors, it became possible to raise 
the effective input impedance of the 
preamplifier stage and what we might 
term the “second generation” of solid- 
state magnetic pickup preamplifiers fol¬ 
lowed this general technique. 

What we have developed for the Play- 
master 115 might well be regarded as 
the “third generation” preamplifier- 
using FET transistors. 

With an inherent input impedance 
measurable in megohms, FET transistors 
can have their input circuits shunted 
with whatever specific value of resistor 
the cartridge manufacturer may nomi¬ 
nate and this will be the only effective 
load the cartridge will “see.” 

As with a valve unit, the feedback 
circuitry can be manipulated to produce 
the required orders of compensation and 
gain with no reaction on the input signal 
source. 

In fact, there is an interesting story 
beyond the development of this 
pre-amplifier and our Technical Editor 
plans to have more to say about it in a 
future issue. 

So much for the “why” of our pre¬ 
amplifier, let's see “how” it is done. As it 
may be seen from the circuit diagram, 
the preamplifier consists of a high im¬ 
pedance field effect stage, directly coupl¬ 
ed to a common emitter output stage. 
Overall DC feedback is applied via a 
by-passed 220 ohm resistor in the source 
circuit of the FET. A considerable 
amount of DC feedback is desirable, to 


PARIS 

LIST 



COMPONENTS NEEDED FOR 
ONE CHANNEL 

1 Printed wiring board, 4 in x 3in, 
67/ p5. 

1 Field effect transistor, type 
2N4360. 

1 NPN silicon transistor, types 
BC108, 2 N3565 or similar. 

RESISTORS 

(i watt, 5 p.c. tolerance) 

1 x 10M, 1 x 47K, 1 x 6.8K, 1 x 4.7K . 

1 x 2.7K, l x 2.2K, 1 x IK 1 x 100 
ohms. 

CAPACITORS 
1 lOOOuF 3VW electrolytic. 

I lOOuF 6VW electrolytic. 

1 lOOuF 25VW electrolytic. 

I 0.47uF disc ceramic. 

1 0.047uF plastic. 

1 0.0047uF plastic. 

1 0.0015uF plastic . 

'iiiiiiiiiiiiiiiiiiiiimiiiiiiiimiiiiitiiiiiimiiitiiiiiiiiiiiiiMiiiuiiiiiHiuiiiiiiiiiiiiiimif 

that even the large order of feedback 
applied in the new design will be unable 
to cope with extreme cases, making it 
necessary to check operating conditions 
in each channel at switch-on. 

In addition to the DC feedback, AC 
feedback is applied, via the series-parallel 


that of a magnetic pickup preamplifier. 

Referring to the compensation 
characteristic, it may be seen that there 
is a “fiat” in the curve at the transition 
from one time constant to the other, 
around lKHz. The straight lines repre¬ 
sent the theoretical compensation requir¬ 
ed; that is, a frequency/gain slope of 
6dB per octave from 50Hz to 500Hz, 
and from 2KHz to 20KHz. 

At the centre of the transition, that is 
lKHz, the gain of the preamp is deter¬ 
mined only by the resistive components 
of the feedback loop. When the gain 
without feedback is high, a first approxi¬ 
mation of the gain at lKHz, with feed- 
back, may be taken as 47K/1K, that is 
47 times. As the frequency increases, the 
shunting effect of the .0015uF capacitor 
across the 47K resistor becomes more 
significant and more feedback is applied, 
reducing the gain as shown by the curve. 

As the frequency decreases below 
lKHz, the reactance of the .0047uF series 
capacitor increases the total impedance 
of the feedback path, thereby increasing 
the gain at low frequencies. The combin¬ 
ed effects of the two capacitors produce 
the total compensation characteristic 
shown. 

Taking the gain of the preamp as 
(Continued on Page 67.) 
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New 


MSP SHELF 
ENCLOSURE 
DESIGN 



with full 
featuring 


bass and treble performance 



SPEAKERS 



M.S.P.'s new bass reflex shelf enclosure is the 
right choice for applications where big perform¬ 
ance is required yet space is limited by cost or 
styling. 

This unit features a low resonance Hi-Flux 8" 
(52873/8TAC/15) bass to mid range speaker & 
4" (52874/4MBC/15) curvilinear tweeter. Alter¬ 
natively a single Hi-Flux 8" (52855/8TACX/15) 
twin cone speaker may be used. If speaker 
8TACX/15 is to be used the tweeter baffle 
aperture and crossover network are not required. 


PRICE: 

M.S.P. Speaker 52873/8TAC/15 
M.S.P. Speaker 52874/4MBC/15 
M.S.P. Speaker 52855/8TACX/15 
.75 M.H. Inductor 53940-001 


Postage 
$7.35 ($0.60) 

$5.35 ($0.50) 

$8.40 ($0.60) 

$1.47 ($0.35) 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 20233. 

47 YORK ST., SYDNEY. 




II 


AVAILABLE AS CABINET ONLY OR AS 
COMPLETELY BUILT & TESTED UNITS 
IN OILED TEAK, WALNUT & QUEENS¬ 
LAND MAPLE, OR AS COMPONENTS 
ONLY. 

SYDNEY: George Brown & Co. Pty. Ltd., 267 
Clarence St., 29-7031; Broadway Electronics 
Pty. Ltd., 206 Broadway, 211-4224. RIVER- 
WOOD: Electronic Parts Pty. Ltd., 106 Belmore 
Rd., 533-1277. HABERFIELD: Classic Radio 
Service, 245 Parramatta Rd., 71-2145. HURL- 
STONE PARK: Albert Wright Radio Service, 
795 New Canterbury Rd., 55-2696. ADELAIDE: 
Newton McLaren Ltd., 82 Gilbert St„ 51-0111, 
BRISBANE: Chandlers Ltd., Albert and Char¬ 
lotte St., 31-0341. HOBART: Amalgamated 
Wireless (Australasia) Ltd., 123 Murray St., 
3-3836. LAUNCESTON: Amalgamated Wireless 
(Australasia) Ltd., 42 Frederick St., 2-1804. 
MELBOURNE: Radio Parts Pty. Ltd., 562 
Spencer St., 30-1251; J. H. Magrath & Co. Pty. 
Ltd., 208 Little Lonsdale St„ 32-3731. PERTH: 
Atkins (W.A.) Ltd., 894 Hay St., 21-0101; Carlyle 
& Co. (1959) Pty. Ltd., 1-9 Milligan St., 21-9331. 

AND FROM ALL RECOGNISED M.S.P. DISTRIBUTORS 
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dearer, it is wise <to consider the possi¬ 
bility that it is merely showing up a situa¬ 
tion that was hitherto an unknown lia¬ 
bility. 

To make an interstate phone call and 
have a part put on the next plane may 
be a first rate exercise in terms of speed, 
service and goodwill — but it could 
equally be a first-rate exercise in losing 
money! 

The truth is that companies and other 
concerns facing up to the challenge of 
EDP often come to closer grips than 
ever before with efficiency and system 
and the findings of the Systems Officer 
(the new breed) are sometimes upsetting 
to the old concepts of service at any 
price. 

In short, our correspondent has opened 
up a very big subject and one on which 
other readers may care to express their 
views. 


Conducted by the Editor 


In the editorial for the February issue, we had something to 
say about the accumulation of personal data in computer 
files and the possibility of such data one day spawning an 
all-knowing /7 big brother 7 ' file. A reader from Brisbane draws 
our attention to a more immediate worry. 


Dear Sir, 

“Your editorial in the February 
issue prompts me to comment on 
another uncomfortable aspect of EDP. 

“A few weeks ago I ordered an elec¬ 
trical fitting from the Brisbane branch 
of an international manufacturer and 
wholesaler, whom I shall not name 
here. The part was not in stock (never 
is in Brisbane) and I was told that it 
would take up to 10 days to get it 
from Sydney. 

“I made suitable comment about 
this and pointed out that there are 
numerous services every day between 
the two cities and there is also a tele¬ 
phone service! The reply, as far as I 
can remember, was something like 
this: 

“I used to be able to phone the 
Sydney warehouse, and have a part on 
the next plane but, since we got a 
computer, everything has to go 
through the right channels, and that 
usually takes a week or 10 days! 

“This over-application (or is it mis¬ 
application) of EDP seems to be a 
widespread phenomenon. Admittedly, 
in this type of application, the com¬ 
puters save time and money in actual 
data processing but they cause incal¬ 
culable . inconvenience through their 
inability to accept any variation from 
routine. 

“Computers certainly have their 
uses. At the moment I am engaged in 
a project in which the use of EDP 
will reduce computing costs by 75 per 
cent and, at the same time give a more 
rigorous mathematical treatment. But 
I think they are being used more and 
more where they have greater nuis¬ 
ance than asset value. 

“You may find the above ideas suit¬ 
able for discussion in Forum.” 

L.D. (Brisbane, Qld.). 

COMMENT: This observation is indeed 
valid and, i'n the world of electronic 


data processing, certain classic examples 
of its mis-application are the subject 
of frequent quotation. In casual conver¬ 
sation I have often heard firms mention¬ 
ed who have suffered quite serious set¬ 
backs, mainly because they have adopted 
wrong procedures while phasing in EDP 
equipment. 

A classic “blue” is to terminate ordin¬ 
ary accounting procedures too soon or 
too abruptly and to change over to 
EDP—which then bogs down for un¬ 
foreseen reasons, or makes so many 
errors that records and accounts are sub¬ 
ject to massive challenge. It doesn’t take 
long for a backlog of unresolved 
accounts to build up into a major crisis. 

Another classic bungle is to compli¬ 
cate the system by programming for 
masses of data which is of dubious 
practical value. Once provided with in¬ 
put, a computer can sort and classify 
and add it this way and that, till further 
notice. It can produce reams of break¬ 
down data but, unless these data -are 
put to some constructive purpose, they 
impress, then confuse, then bog down 
the executives fo whom they are fed! 

Our correspondent’s complaint seems 
to be a matter of stock control and we 
have, ourselves, been aware of this situ¬ 
ation. It is all too easy to end up with 
computerised stock control system which 
does a wonderful job with large-scale 
orders and accounts—but makes the 
smaller ones next to impossible. 

In our correspondent’s case the “sys¬ 
tem” adds a week or more to the pro¬ 
cessing of a small order. 

More than once, when seeking a few 
components for a development pro¬ 
ject, we have been presented with them 
as a gift, with the explanation: “It’s 
cheaper to giv© them to you than to put 
them through the system!” 

However, before jumping to the con¬ 
clusion that “the system” is all to blame 
for making parts less accessible and 


Television production 

Dear Sir, 

“In your Editorial in the January 
issue, you advanced a number of argu¬ 
ments which seem to favour the intro¬ 
duction of colour TV ahead of UHF 
FM broadcasting. 

“Among the difficulties of the exist¬ 
ing TV stations is an alleged short¬ 
age of monochrome program material, 
•and it was suggested that the intro¬ 
duction of colour TV would alleviate 
this since ‘stock television movies gain 
a new lease of life when exhibited in 
colour’. 

“Surely this suggestion is a herring 
of the brightest scarlet, in a situation 
which is already confused by a num¬ 
ber of side issues; the remedy to a 
program shortage must be sought with¬ 
in the industry which produces and 
supplies the programs. 

“It is widely known that TV stations 
in Australia use a lower proportion 
of locally produced programs than do 
stations in almost any other country, 
and since ‘we have emerged 
with a pretty good television system’ 
(to quote from the February Forum), 
it is perhaps time to consider diverting 
capital and resources to the develop¬ 
ment of a viable production industry 
on a scale to match the technical 
standards of the existing TV system. 

“Such a step would do little to solve 
the problems of an ambitious elec¬ 
tronics industry, but it would seem to 
be an error to undertake the very large 
cost of colour TV simply to keep 
the production lines busy.” 

Yours faithfully, 

R.B. (Caringbah, N.S.W.) 

COMMENT: The January issue did 
suggest certain pressures that could accel¬ 
erate the move to colour television and 
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SIMPLE, BUT EFFICIENT AND 
EFFECTIVE CRAFTSMANSHIP 



SOLID STATE 
INTEGRATED STEREO AMPLIFIER 
Model TK-400E 



MW-MW-SW STEREO TUNER AMPLI FIER 
Model W-26 


the sound approach to quality 



SPECIAL TK-400E FEATURES: • Com¬ 
pletely transistorized pre-amplifier and 
main amplifier ail on a single chassis. 
(Total 21 transistors.) • New AUTOMATIC 
circuit breaker protects transistors for 
added long life. (U.S. Pat. No. 3,277,386) 

• OUTPUT POWER: 80 watts total music 
power (IHF Standard) or 40 watts per 
channel. 32 watts RMS power per channel. 

• DAMPING FACTOR: 20. • FREQUENCY 
RESPONSE: 20-50,000 cps ±ldb. 

• SWITCHES: Input selector, Mode selec¬ 
tor, Low Filter, High Filter, Loudness, 
Speakers and Phones, Phase, Tape Moni¬ 
tor. ft DIMENSIONS: Width 15tf', Height 
5Depth 12'A\ 

SPECIAL W-26 FEATURES: ft Built-in MW 
Stereo circuit is provided for MW stereo 
broadcast. ft A new, two professional 
type tuning meters are Illuminated to 
make pinpoint tuning possible. 

• OUTPUT POWER: 24 watts total music 
power'IHF Standard) ft FREQUENCY RE¬ 
SPONSE: 20-20,000 cps (±1 db) ft SEN- 
SITIVITY: MW; 10 microvolts 1,000 KC, 
SW; 30 microvolts 17 MC (Input required 
for SN 10 db) ft SPECIAL CIRCUITS: 
•Loudness Control, High Filter, Tape 
Monitor. • DIMENSIONS: Width 17-%', 
Height 5-%”, Depth 14*. 



Silicon Potcer 
Transistor 


Model TK-400E 


Protector 

Section 


Solide State 
Main amplifier 
Section 


Solide State 

Pre-atiiplljler 

Section 


Manufactured By TRIO CORPORATION 6-5, 1-chome, Shibuya, Shibuya-ku, Tokyo, Japan 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. Head Office: 469-475 Kent Street, Sydney Tel: 26-2651 

Melbourne: 15 Abbotsford Street, North Melbourne Tel: 30-2491 Adelaide: 652 South Road, Glandore Tel: 53-6117 
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could equally deter the authorities from 
moving on FM in the interim. We stress 
again, however, that this was comment 
on the situation as we see it and not a 
statement of editorial policy. 

Cur correspondent is entitled to his 
opinion that our referen:e to re-running 
movies in colour is a red herring. It was 
certainly not intended as such. We simply 
reported what was supposed to be an 
observation of fact in the United States 
and it is difficult to see how highly 
relevant fact can be a red herring. 

Television stations are hungry for 
acceptable viewing material and if re¬ 
runs in colour seem to fall into this 
category for the time being, then they 
will certainly be exploited. Granted, they 
may be unacceptable to R.B. and to 
many others, leading logically to the 
pleas for “diverting capital and resources 
to the development of a viable produc¬ 
tion industry” 

One can foresee that currently familiar 
studio shows would get a facelift from 
colour but, on the wider scale of drama 
and the arts, one can also forsee the 
query as to whether television stations 
can afford to do in colour what they 
currently find unrewarding (or down¬ 
right uneconomic) in monochrome. 


Unwanted components 

Dear Sir, 

“Many experiementers of former 
years are getting on and have accumu¬ 
lated a variety of equipment — mostly 
service equipment of World War II 
vintage. 

“Some of us have realised that our 
relatives have no interest in technical 
electronics and, in the event of our 
passing, it is apparent that most of 
this gear will be dispatched to the 
local tip as so much junk. 

“Although the World War II gear 
lacks the sophistication of present- 
day circuitry, it would nevertheless 
be very useful for study and basic 
circuit training. 

“Your magazine, having wide¬ 
spread circulation, may be able to 
suggest where the gear may be put 
to most beneficial use by students, 
whether boys, girls or adults.” 

R.C. (Port Kembla, N.S.W.). 

COMMENT: This is a problem which 
faces most old-timers and not-so-old- 
timers who have collected a lot of com¬ 
ponents through the years. It has be¬ 
come particularly severe with the 
changes which have happened in, say, 
the last 10 years with the introduction 
of solid-state technology and radically 
different techniques in the world of 
amateur radio. Gear which was once 
assiduously collected now has virtually 
no commercial value. 

Perhaps the best one can do is to 
try an advertisement in the local paper 
or, if the gear seems to warrant it, in 
some other more widely circulated med¬ 
ium, such as this magazine. Most like¬ 
ly, R.C. has already considered this idea 
and rejected it as not worthwhile. 

But, as he says, it seems a pity to 
throw electronic gear away and there 
must surely be younger enthusiasts who 
would welcome the opportunity to gain 
what they can from it by examining 
and stripping it, and possibly putting at 
least some of the parts to good use. 

Our suggestion is that readers in the 
position of R.C. check first with their 


local high schools, to see whether there 
is a radio club operating in conjunction 
with one or other of them. Or there 
may be a club connected with a local 
scout troup or a branch of the British 
Empire Boy’s Brigade. 

Failing that, a letter to the Wireless 
Institute in the particular State, or to the 
Youth Radio Scheme operated by the 
W.I.A. in most States may bring to light 
a suggestion as to where the parts can 
be directed. 


We want FM! 

Dear Sir, 

“The article by ‘Vector’ entitled 
‘Something Nasty In The Woodshed’ 
(Wireless World, November, 1966) is 
a true comment on the FM-TV farce 
in Australia. 

“The reason? In 1954, those who 
thought they could get TV station 
licences wanted as many channels 
as possible and didn’t care where 
they came from. They saw monetary 
profit for themselves. Electronics 
manufacturers saw similar profits in 
TV. FM would take at least 5 years 
to brini'j in and the profit per set 
would be small compared with a TV 
receiver. 

“Commercial broadcasters didn’t 
want FM. It would break their mono¬ 
poly and reduce their profits. So pri¬ 
vate profit won and public good was 
ditched. 

“I agree with you in your January 
editorial but I cannot see FM ever 
coming to Australia! 

“Today, the TV licensees want col¬ 
our. They can charge higher adver¬ 
tising rates and get bigger profits. TV 
set manufacturers want colour — and 
more profit. Commercial broadcasters 
still don’t want FM, they want their 
present profits. 

“Once again, private profit will win 
hands down and damn the public 
good! 

“What do I mean by public good? 
A third program from the ABC, for 
example, and medium frequency chan¬ 
nels for country peoole to get at least 
two programs from the ABC. 

“Of course I am biased. I wouldn’t 
care if every commercial TV and radio 
station closed down tomorrow. Their 
public service is minimal. If we must 
have a TV commercial service, let’s 
have an ITA. 

“Then we can have our FM channel 
back!” 

R.C. (Ewey Bay, N.S.W.) 

COMMENT: An angry young (?) man 
indeed, and a letter which commands 
attention by the very tone in which 
it is written. However, like so many 
angry statements, it weakens itself by 
its own emotional “overshoot.” 

The comment on attitudes in the earlv 
years of TV is probably true enough 
but the comment ignores the likely fact 
that Australia has emerged with a TV 
service which has a long-term stability 
all the better for the extra channels 
and channel space. 

R.C. boasts that this doesn’t count 
for much in his thinking but he’s certain¬ 
ly not going to solve any problems, or 
discover the solution to problems, by 
ignoring the obvious preferences of the 
majority. 

And his espousal of the ABC cum 
ITA concept is in strong contrast to 
events in Britain and New Zealand, 
where pirate broadcasters have emerged, 


with strong public support, as a tangible 
protest against the official “public good” 
concept of programming. 

As we have suggested on previous 
occasions, champions of FM are not 
likely to get very far by lamenting the 
past and trying to reverse situations 
which are now firmly established. Their 
present task is to make a case for FM 
which will carry more weight than it 
did in the 1950’s. 


N.Z. viewpoint 

Referring again to New Zealand, it 
might be appropriate here to quote from 
a couple or teenage N.Z. readers on the 
subject of radio broadcast ‘pirates.” The 
letters are somewhat dated now, buit they 
do reflect thinking on the subject: 

Dear Sir, 

I am a teenager and have a liking 
for pop music and so listen to the 
station which plays it. I therefore sup¬ 
port Radio Hauraki, as do many other 
teenagers. Judging by the letters, re¬ 
ceived by the station, the music is also 
enjoyed by a lot of older people. 

For sure, a lot of the older people 
may prefer the music broadcast by 
the NZBC but it seems to have made 
sure that there will be no opposition 
to its monopoly of the airwaves. 

To your correspondent’s remark 
“no responsible person in New Zea¬ 
land approves this venture” I would 
say that there must be many thou¬ 
sands of “irresponsible” people in the 
country. 

R.J. (Onehunga, N.Z.) 

Dear Sir, 

In regard to the statement by V. 
M. Stagpoole that not all New Zea¬ 
landers are like the original corres¬ 
pondent, there are still a lot of us in 
favour. 

Mr Stagpoole says that the NZBC 
is not Government controlled. If so, 
why do we have Government censor¬ 
ship? Tlis person who controlled the 
current affairs program resigned be¬ 
cause the Government would not allow 
a program on decimal currency to be 
Shown, as it pointed out some of the 
disadvantages. 

Another example: No election can¬ 
didate can appear on TV before an 
election. This becomes ridiculous. The 
Prime Minister was at a conference at 
which ths TV camera panned the 
delegates; it stopped just before the 
P.M.. swung back and did a whole 
360-degree circle to stop short on the 
other side of him! 

Mr S. claims we have a network 
of stations giving a good standard of 
program. He did not state who for. If 
we take Auckland for example, dur¬ 
ing a specimen period, out of 458J 
hours we have 48£ hours of pop pro¬ 
grams of which 40 hours has appeared 
only since the “pirates” started. An 
additional 3J hours of the remaining 
81 are after 10.30 p.m. 

Radio Hauraki receives 8,000 let¬ 
ters of congratulation weekly. 63 
per cent of Auckland listeners 
listen to Radio Hauraki regularly, 
including people up to the age of 50, 
according to a survey conducted by a 
newspaper, 

I hope the contents of this letter 
will help to expose the other side of 
the coin. 

P.S. (Auckland, N.Z.) Q 
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Which Compact Speaker System Offers High¬ 
er Sensitivity And Effective LF. Performance ? 



Analytical appraisal of the development of 
miniature speaker systems reveals a compro¬ 
mise ... the losses being in the lower 
registers and sensitivity. The new Wharfedale 
"Linton”, although only 19" x 10" x 10", 
offers high fidelity sound reproduction with 
substantially linear bass response, excellent 
transient performance and high sensitivity due 
to the use by Wharfedale of large magnet 
assemblies. Two completely new Wharfedale 
units are featured in the "Linton” ... an 8" 
bass speaker and a tweeter developed from 
the famous Wharfedale "Super 3”. An entirely 
new roll* surround, Wharfedale Flexiprene, re¬ 
duces the basic resonance of the woofer to 
only 43 c/s. Overall frequency response of 
the "Linton” is 40-15,000 c/s, power handling 


capacity 10 watts r.m.s. and impedance 8 
or 15 ohms. 

Styled by one of Britain’s leading industrial 
designers, Robert Gutmann, the Wharfedale 
"Linton” cabinets are fabricated from low 
resonance man-made timber, finished in 
selected walnut or teak veneers. Lining is 
acoustic B.A F. wadding to minimise cabinet 
resonances. 

As world leaders in the field of sound repro¬ 
duction, Wharfedale were reluctant to release 
a compact system until Wharfedale standards 
of sound were satisfied. Where smaller speaker 
systems are desirable, the new "Linton” offers 
fine performance standards designed to satisfy 
the most discriminating music lover. Listen to 
the new Wharfedale "Linton” today! 



^ Treble control 

Special Wharfedale 
■ 3 tweeter unit 

Sound absorbent , 

BAF wadding completely 
eliminates back radiation 


8 bass speaker 
with unique "Flexiprene" 


Cabinet of high density 
^ man made timber 
reduces panel resonances 



INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Ply. Lid.. 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Q’land: Sydney G. Hughes. 154-158 Arthur St., New Farm. Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill. 613-615 Wellington Street. Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd.. 109 York Street. Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225. Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House. Smith Street. Darwin. Tel. 3801 
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BEWARE THE SUBTLE FAULT 

Whenever a replacement part fails prematurely the service¬ 
man should be on guard. It may be just bad luck, but it 
may equally be a subtle fault which escaped detection the 
first time round. If it is not found the set will go on wrecking 
replacement parts as long as the owner will pay for them— 
or until he finds a more astute serviceman! 


I have a number of stories this month 
which illustrate this, as well as having 
another common factor — they all in¬ 
volve sets using 6N3 rectifiers. I 
emphasise that it is sets using these 
valves, rather than the valves themselves, 
because I do not wish to imply that 
these valves are any more prone to faults 
than any other rectifiers. However, the 
fact that these are half-wave rectifiers, 
and that the normal full-wave rectific¬ 
ation is thus performed by two separate 
valves, can prove a trap for the unwary. 
However, let’s start at the beginning. 

The first story started out as what ap¬ 
peared to be a perfectly routine service 
call. From the customer’s description of 
the complaint I had pretty well con¬ 
cluded that it was rectifier trouble, even 
before I saw the set. And, knowing that 
the set used 6N3s, I mads sure I had 
adequate replacements on hand when I 
set out. 

Sure enough, the set displayed the 
classic symptoms, of sick rectifiers, mainly 
a Shrunken picture. And when I pushed 
in two new rectifiers, everything came 
good. Since the set was several years old, 
and the rectifiers appeared to be the 
original valves, there seemed to be noth¬ 
ing unusual about the situation. I checked 
all the set’s functions in the usual way, 
touched up the height and linearity, and 
felt satisfied that it was functioning cor¬ 
rectly. 

I promptly forgot about the incident 
until I received another call from the 
customer some seven or eight months 
later. He reminded me of the previous 
call and then went on to say that the 
set was now showing the same symp¬ 
toms as before. 

Even then, I wasn’t completely sure 
how much time had elapsed and had to 
check the customer’s records to satisfy 
myself. Sure enough, they showed that a 
pair of 6N3s had been fitted only about 
eight months previously. 

Naturally, I was suspicious. While it 
could have been plain bad luck. I felt 
that a life as short as this warranted 
investigation. 

When confronted with the set, the 
first thing I did was to push in two new 
rectifiers. This certainly cured the 
trouble but there was no indication as 
to why the previous ones had failed. 
Clearly, the chassis would have to come 
out. 

When I commenced to make current 


measurements it was immediately evident 
that I was on the right track. The total 
current being drawn by the set was some 
30mA (as nearly as I can remember) 
higher than it should have been. 
Since the 6N3s, while not overrated, 
were normally working very close to 
their maximum, this could easily prove 
to be the last straw that sank the camel’s 
hump (or whatever it did!) 

The next thing was to find out which 
section was responsible for the extra 
drain, and why. Fortunately, the layout 
of the set was such that it was fairly easy 
to disconnect various sections and check 
the current. Fortunately also, I elected to 
check the audio stage first, mainly be¬ 
cause it was easiest. 

And that’s where I found the trouble. 
The audio system in this set was more 
elaborate than average, consiting of a 
pair of 6BM8s in push-pull in the output 
stage. Such a set-up would normally pull 
about 70mA from a normal HT of 
around 240V, but this section was well 
over the 100mA mark. 

Whenever an audio output stage draws 
excessive current, the first thing to check 
is the coupling capacitor from the previ¬ 
ous stage. Even a small amount of leak¬ 
age can seriously upset the bias conditions 
by allowing positive voltage from the 
preceding plate to reach the output stage 
grid. 

Leaving the current meter in circuit 
I lifted one capacitor. The current drop¬ 
ped significantly, but was still higher 
than it should have been. I lifted the! 
second capacitor and it dropped again 
—by almost exactly the same amount 
and to a quite acceptable value. 

Two new coupling capacitors, plastic 
this time, restored the audio to the sys¬ 
tem without raising the HT ourrent and 
I was able to restore the set to its cabi¬ 
net confident that the new set of re:tifiers 
should have a normal life span. 

But it was a rather sobering experi¬ 
ence because, in theory at least, I should 
have picked the fault the first time. The 
catch was that the audio system, in spite 
of its abnormal operating conditions, 
gave not the slightest hint of audible 
distortion, even to my practised ear 
which I pride myself is rather better at 
this job than that of the average listener. 

Why was the output stage able to carry 
on in such circumstances without audible 
evidence? 1 can only blame the push- 
pull system which probably contributed 


in two ways. First, by its very nature 
it would tend to cancel most of the dis¬ 
tortion resulting from incorrect bias, 
particularly as it appeared that both 
coupling capacitors caused approximate¬ 
ly the same order of incorrect bias on 
both output valves. 

Secondly, having much more output 
power capability than was ever likely to 
be needed in a domestic set-up, it would 
only ever be working at a fraction of its 
theoretical maximum. 

Almost equally surprising was the fact 
that the 6BM8s seemed to have with¬ 
stood this abuse quite happily. As far as 
I could see they were functioning norm¬ 
ally and, although I pointed out to the 
owner that their life may have been 
shortened somewhat, he was quite happy 
to let them carry on for as long as they 
would. 

The second story concerns a similar 
model of the same make of set. It, too, 
showed signs of being tough on recti¬ 
fiers, a replacement set again lasting only 
seven or eight months. Once again I 
substituted a new pair of valves tempor¬ 
arily, and restored the set’s performance. 
And at this point I naturally suspected a 
repeat of the previous story, and was all 
set to pounce on the audio coupling 
capacitors. 

But there the similarity ended. There 
was no sign of excessive HT current, 
rather the contrary with the cur¬ 
rent drain being marginally on the low 
side. Thus alerted, I checked the FIT 
voltage, and realised that this was mar¬ 
ginally low too, though not enough to 
produce any visible symptoms in the 
set's performance. 

I commenced by checking HT voltages 
from the HT line proper back through 
the filter choke limiting resistor etc., 
to the rectifier cathode. In the process 
I was reminded of a feature of this set 
which I had almost forgotten; the pre¬ 
sence cif a thermistor between the recti¬ 
fier cathodes and the first electrolytic. 

Quite frankly, I’m not exactly sure 
what it is there for. Since the 6N3s are 
indirectly heated, there is no problem of 
peak voltages while waiting for the re¬ 
maining receiver valves to warm up. 
The most likely explanation seems to be 
that it is to protect the 6N3s from exces¬ 
sive current flow — to charge the first 
electrolytic — before their own cath¬ 
odes have reached full operating temper¬ 
ature. Although most rectifiers seem 
able to withstand this in practice, it 
is true that drawing heavy current from 
a valve with an under-run cathode is 
theoretically undesirable. 

Anyway, whatever its intended pur¬ 
pose, it proved to be the culprit in this 
case. Simple voltage measurement show¬ 
ed that it was developing more voltage 
across itself than was reasonable and I 
decided to remove it for closer examina¬ 
tion. In fact, such examination proved 
unnecessary. As soon as I unsoldered 
one end the thing came apart, cracked 
across the centre. 

This is not an unusual fault with these 
devices and, as I have remarked on pre¬ 
vious occasions, they seem to cause far 
more faults than they prevent. While the 
idea is very nice in theory, the back¬ 
room boys will have to come up with 
something a good deal more reliable 
before it gets my blessing. 

In this case it would appear that the 
failure had been almost, but not quite, 
complete. The fracture must have in¬ 
volved most of the cross section, but 
with a small area still intact. This allow- 
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MAG RATH'S project kit for 

MODEL TRAIN CONTROL WITH 
SIMULATED INERTIA' 


It offers all the advantages of the simple thyristor 
controller, together with circuitry which makes the 
model perform just like a real train. Driving be¬ 
comes a real art. Shunting and pulling into a 
station are no longer a matter of simply twiddling 
a single knob, but involve the same judgment 
which a real-life driver must use in operating his 
throttle and brake. 


$14.75 

SALES TAX & 
POSTAGE PAID 



Fop further details 
See page 80, March issue 
“ELECTRONICS Australia” 


Pan brake Bench Mounting METAL FOLDER 

Invaluable for design prototypes, model shops and hobbyists In every field where light sheet metal is used. 


FOLDS Angles from 175 deg. to 85 deg. 
18in long. FORMS Pans (chassis) from 
Viin x 3/8in to 18in x 16V6ip. Maximum 
depth of pan—1 l/8in. MAKES Channels 
from Viin upward by 18in long. Z section, 
decorative trims, etc. 


CAPACITY: Aluminium to 13-gauge. Mild 
steel to 21-gauge, V'iin bed plate adjustable 
by cams—multiple slots permit a range of 
14 pan sizes from 3/8in to approx. l6'/zin 
SIZE: 20in x 4in x 4in. WEIGHT: 171b. 
Mounts with 4-5 1/16 bolts. 


$19.50 


PLUS 12% 
SALES TAX 

POSTAGE EXTRA. 

Within Victoria S1.25 

Within N.S.W., Tas. and S.A. $1.80 

Elsewhere in Aust. $2.60 


'Vari-Tach' 

Motor 

Speed Control 
project kit 

As described in “ELECTRONICS Australia” 
March, 1966 issue. 

Using this easily constructed and low-cost unit the 
speed of a “universal” of commutator-type AC 
motor may be adjusted over a wide range while still 
maintaining fairly constant torque. The unit is 
thus ideal for controlling the speed of electric drills 
and saws, food mixers, and movie projectors. It 
will handle up to 5 amps. 


$21 


__ POST FREE 
y 5 COMPLETE 

• » ^ Anvwhere in A 


Anywhere in Australia 
and its territories. 

For further details see P.43, March, 1966, Issue 
“ELECTRONICS Australia.” 


FOUR-CHANNEL AUDIO 
MIXER PROJECT KIT 

As described in “ELECTRONICS Australia,” Feb., 1966. 
Especially for AMATEUR TAPE RECORDISTS, MOVIE MAKERS 
and PUBLIC ADDRESS MEN. This mixing unit has been designed to 
blend together signals from up to four sources—two dynamic micro¬ 
phones and two crystal-ceramic pickups. Fully transistorised, it 
offers outstanding performance, compactness and economy of opera¬ 
tion. 

SPECIFICATIONS: 

• Four-channel audio mixing using silicon transistors. • Two 
dynamic microphone channels; for high impedance types, input im¬ 
pedance 50K with gain of 250. For low and medium impedance, in¬ 
put impedance 11K with gain of 750. Response 30cps to 40KC 
within 3dB. • Two crystal/ceramic P.U. channels; input impedance 
500K unity gain. Response 20cps to 40 KC within 3dB. # Designed 
for nominal 250mV output level, but will deliver more than 5V 
RMS before clipping. Output impedance less than 22K. # Mic. 

channels noise—54dB below 250mV output; pickup channels better 
than—60dB. T.H. distortion at IV RMS output 0.15 per cent. • Maxi¬ 
mum control interaction ldB. $ Operates from two small 9V batteries; 
drain 1.5mA at 18V. 


Additional components for optional 
level metering and mains power 
supply circuits can be supplied for 
those who wish to build a more 
elaborate mixing unit. Ask for a 
quote. 

COMPLETE: POST FREE anywhere in Aust. and its territories. 
For further information see page 28, Feb., 1966 “ELECTRONICS Australia.** 


$25.00 


'Stentorian’ Speakers 

Model H.F. 1016 STENTORIAN 

lOin P.M. Unit and 16,000 gauss magnet. Universal impedance 
speech coil at 3, 7.5 and 15 ohms. Capacity 10 watts. Frequency 
response 30 c.p.s. to 15,000 c.p.s. Bass resonance 35 c.p.s. $25.75 
(including sales tax). 

Model H.F. 1012 STENTORIAN 

lOin Unit 12,000 gauss magnet. Universal impedance speech coil at 
3, 7.5 and 15 ohms. Capacity 10 watts. Frequency response 30 
c.p.s. to 14,000 c.p.s. Bass resonance, 35 c.p.s. $17.00 (including Sales 
Tax). 


Model T.10 STENTORIAN TWEETER 

Speech coll is aluminium wire wound on an aluminium former rigidly 
fixed to an aluminium diaphragm. Giving high standard of repro¬ 
duction when used with Stentorian H.F.1012 and H.F.1016 speakers. 
Speech coil impedance: 15 ohms. Response: 200/15,000 c.p.s. Flux 
density; 14,000 gauss. Capacity: 5 watts. $20.00 (including Sales Tax). 

CROSSOVER NETWORK 

W/B Crossover is of the filter type and is fitted to all the Duplex 
Loudspeakers. It is available for use separately, the 3,000 c/s type 
is half section series connected having an attenuation of 12 dB per 
octave. C.X. 3000, $8.50 (including Sales Tax). 

POST FREE Anywhere in Australia. 


, H. MAG RATH & CO. 

20 8 IT. LONSDALE STREET, MELBOURNE, VICTORIA 


T Y. LTD. 

PHONE 32 373 1 
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ed the set to work, but provided a rela¬ 
tively high resistance in the HT line. 

Presumably, with a brand new recti¬ 
fier, this was of such an order that the 
picture could fill the screen, but only 
just and leaving nothing to spare. As 
soon as the valve aged by any signifi¬ 
cant amount, and even though it was 
still well within tolerances, the picture 
started to shrink inside the mask. 

Having no love for these devices, I 
simply removed the remaining half and 
substituted a short piece of wire. The 
set came good immediately, and even 
the old rectifiers performed normally. 
My guess is that they will now have a 
full life expectancy. 

These two stories, while they involved 
the 6N3 only indirectly, served to remind 
me of faults which are more or less 
peculiar to sets using these valves. It 
also prompted me to discuss this with 
some colleagues during a social get- 
together and between us we came up 
with some interesting reminiscences. 

For example: One early model set 
which used these valves also fitted a 
small surge limiting resistor in series 
with each plate; a necessary precaution 
where the total resistance of the trans¬ 
former secondary winding is insufficient 
to limit the peak current through the 
first electrolytic to a safe value for the 
rectifier. 

There was nothing basically wrong 
with this arrangement — in fact it re¬ 
presents good engineering practice — but 
unfortunately the surge resistors had a 
tendency to go open circuit. This wasn’t 
so bad if both failed within a reason¬ 
ably short time of one another, since 
the fault was then plainly obvious. But 
when one failed and one kept going it 
was quite a different story. 

Rather strangely, the failure of only 
one resistor had no immediate apparent 
effect on the set’s performance, which 
says something for the filtering circuit. 
But what it did to the remaining recti¬ 
fier wasn’t funny. This was now forced 
to carry the full load and, functioning 
as a half-wave rectifier, would have to 
work into a first electrolytic which would 
be well discharged immediately prior to 
each conducting cycle. (Normally, of 
course, the other 6N3 would have been 
supplying this capacitor during it’s mate’s 
idle period.) The resultant peak ourrent 
was more than any rectifier could be 
expected to stand. 

Result: After a few months the poor 
overworked rectifier gave up the un¬ 
equal struggle and the set exhibited all 
the symptoms of partial HT failure. 
But here’s the rub; for one reason or 
another it sometimes transpired that 
“repairs” consisted of simply replacing 
the sick rectifier, the faulty resistor go¬ 
ing undetected. Then the whole cycle 
would be repeated. 

How can such a situation be over¬ 
looked? The easiest way is for the do-it- 
yourself type, who knows enough to 
suspect the rectifiers, to withdraw both 
valves and take them to the nearest shop 
where he can get them tested. Then, 
when one proves faulty he buys a re¬ 
placement and returns to the set armed 
with two good valves. Whichever one 
goes in the active socket will work, even 
though it is doomed to an early demise. 

But even at the serviceman level, the 
unwary can be caught. Normally the 
symptoms are sufficiently obvious to 
direct attention straight to the rectifier 
system, and it is a 50-50 chance whether 
the inactive or active rectifier is replaced 
first. 


If it happens to be the inactive one 
which is replaced first—and assuming 
that the set is switched off while the 
change is made—the set will perform 
identically when it is switched on again, 
giving rise to the assumption that that 
particular rectifier doesn’t need replac¬ 
ing. When the other one is replaced there 
will be a significant improvement in per¬ 
formance, suggesting that this is all that 
needs to be done. 

If the approach is the other way round, 
the result is still the same, except that a 
careless type may not even bother to 
check the second (inactive) rectifier when 
replacing the active one appears to re¬ 
store normal performance. 

For this reason I always make it a 
rule that, in any set using separate 
rectifiers, the set should be made to 
function on each rectifier separately. I 
usually do this by simply withdrawing 
each rectifier in turn without bothering 
to switch the set off. 

This simple test will quickly reveal 
whether both rectifiers are working and 
sharing the load equally. If they are both 
in good condition, reduction in picture 


size will be small and essentially the 
same in both cases. If both valves are 
weak there will be marked reduction in 
picture size—a more obvious indication 
than may be provided when both valves 
are working together. 

More importantly, any faults involv¬ 
ing half-wave operation will be revealed 
immediately. 

Another 6N3 problem concerns inter¬ 
nal shorts in the valves themselves. As 
with any rectifier, this sometimes hap¬ 
pens, but differs in one important re¬ 
spect. Whereas most rectifiers thus afflic¬ 
ted will put on a display of fireworks 
which leaves little doubt as to the 
trouble, the 6N3 gives little or no sign. 

What ever the reason, it is a character¬ 
istic which has tricked more than one 
greenhorn valve jockey. One colleague 
told of an assistant who spent nearly 
half a day in a customer’s home trying 
to find out why the set continued to blow 
fuses—my friend hesitated to guess how 
many he used—even after he had dis¬ 
connected virtually every component 
from the HT line, including the electro- 
lytics. B 


MAGNETIC PICKUP PREAMPLIFIER 


(Continued from page 59) 

50 times, the “magnetic” input sensiti¬ 
vity of the Play master 115 will be a 
nominal 2mV at lKHz. This input sensi¬ 
tivity will be more than adequate for 
even the lowest output magnetic cart¬ 
ridges. 

The physical form of the new preamp 
may be seen from the photographs and 
board diagrams. Using these as a guide, 
construction of the unit should be an 
easy task even for those with limited 
wiring experience. 

As mentioned earlier the “spread” in 
FET and silicon transistor parameters 
makes it necessary to perform a current 
check and possible adjustment when the 
uit has been completed. 

To ensure that there is sufficient 
“open-loop” gain, or gain without feed¬ 
back, the quiescent operating current 
must be within certain limits. It is im¬ 
portant that the “open-loop” gain be 
sufficiently high, otherwise the compen¬ 
sation characteristic will not have the 
correct bass response when feedback is 
applied. The variable most likely to af¬ 
fect the open loop gain is the trans¬ 
conductance of the FET. 

The FET transconductance is largely 
determined by the quiescent operating 
ourrent, hence the need to keep its oper¬ 
ating current above a certain minimum. 
Furthermore, the currents of the individ¬ 
ual FETs in each channel should be 
similar, so that the gain and compensa¬ 
tion in each channel is the same. 

The easiest way to adjust the FET 
current is to measure first of all, the 
total preamp current; this should be 
about 2.2mA per channel. Then measure 
the voltage across the 2.2K emitter resis¬ 
tor, and by Ohms Law calculate the 
emitter current, which should be about 
1.5mA. Now measure the voltage across 
the 4.7K drain resistor, and similarly cal¬ 
culate the drain current w'hich should be 
about 0.7mA. The sum of the calculated 
drain and emitter currents should equal 
the measured “total” current, for each 
channel. 

If the sum of the determined currents 
is equal to the total measured current, 
but the total current is not between a 
minimum of say, 2.0mA and a maximum 


of say, 2.4mA, then the value of the 
2.2K emitter resistor should be padded. 
The total current for the particular chan¬ 
nel may be monitored, while adjusting 
the resistor for an optimum preamp 
current of 2.2mA. Under no circum¬ 
stances should the current be less than 
2.0mA. 

The same procedure may be adopted 
for the other channel, except that the aim 
is to now make its total current equal 
to that of the previously adjusted chan¬ 
nel. We would stress, however, that it is 
only necessary to adjust the currents if 
they are not similar, or if they are out¬ 
side the stated limits. 

Insertion of the preamp into the Play- 
master 115 is straightforward, facilitated 
by the mounting holes already provided 
in the metalwork. The mounting position 
is directly behind the function switches, 
and adjacent to the control preamplifiers 
board. Having mounted the board in the 
same fashion as those already in posi¬ 
tion, the signal leads may be connected. 

Disconnect the stereo leads from the 
“disc” input sockets at the selector 
switch and connect them to the preamp 
input and board earth points. Now, re¬ 
connect the appropriate selector switch 
terminals to the output of the preamp; 
this lead is earthed only at the switch. 
At this stage the board earth is still 
floating; the board may be earthed by a 
single earth wire to the solder lug used 
to earth the control preamp board, at 
the amplifier’s main earth point. 

The power supply leads from the pre¬ 
amp may now be connected to the ap¬ 
propriate 4-22V points on the control 
unit board — right channel to right 
channel, and left to left. Note that the 
decoupling resistors on the control 
board which are 18K. when the mag¬ 
netic preamp is not used must be 
changed to 5.6K. 

The amplifier should now be ready 
for full magnetic pickup operation. B 

ERRATA 

Playmaster 115 Unit Amplifier circuit 
diagram (April, 1967): The base-bias 
resistor of the first transistor in each 
of the power amplifiers, shown as 56, 
should be 56K. These are correctly 
shown in the wiring board diagram 
and parts list. Q 
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. . . makes sound sense 


NEW SONY STEREOCORDER 
FOUR-TRACK MODEL TC-260: 

Incorporates sensational radial Xl-2 
speaker systems — an exciting new 
concept in stereo separation. Simple con 
trols. responsive to the most sensitive 
adjustment. Vertical or horizontal opera 
tion. Facility for public address, con 
nection to TV. tape recorder. AM/FM 
tuner and recorder player. Powerful 10 
watts output (5 per channel). Full 7" 
reel capacity. Complete-in-one portable 
and home, solid state stereo tape sys 
tern, with automatic tape lifters. All the 
best from Sony for only 5359.50 



• LISTEN — to the celebrated Sony sound — alive with superb 
detail. The soaring splendour of a cathedral organ. The endearing 
voice of a child. You hear every breathtaking sound as it really is, 
with Sony. ® LOOK — at the precise, functional design of every 
Sony model, with fingertip controls for maximum ease and efficiency 
® KNOW — that world-famous Sony is perfect for any recording 
or play-back situation. ® THEN —take up a sound idea, and buy 
a Sony tape-recorder. Quality, with a price to suit every budget. 



•SONY-O-MATIC TC-135: Lightweight low 
priced 2 track model. 2 speeds and full 
5" reel. Complete with highly sensitive SONY 
dynamic microphone. Instant stop facility 
Compact. Weighs only 7 lbs. $85.00 


J S0NY-0-MATIC TC-105. Ideal for classes 
conventions, public speaking, or just plain 
fun. 3 spds.. 4 trks Self-threading reel 
automatic retracting pinch roller and shut 
off 12 hours recording and playback.$214.00 


’SONY-O-MATIC TC-900: Operates on mams 
or battery Complete with Sony dynamic 
microphone, recording tape, battery. 2 
trks.. 2 spds Dynamic mic. Case. $102.90 


The celebrated sound of 


'SONY-O-MATIC — distortionless Sony automatic 
volume control system — a feature etdusive to Sony 


DISTRIBUTORS: JACOBY, MITCHELL & CO. PTY. LTD.. SYDNEY. MELBOURNE. 


These 

recorders 

are listed 

at:— 

TC-260 . 

. $359.50 

TC-SOOA . 

. $428.40 

TC-135 . 

. $ 85.00 

TC-105 . 

. $214.00 

TC-9O0 . 

. $102.90 


SONY STEREOCORDER 
MODEL TC-500A: 

The Sony Supreme Sound System 
— a full fidelity, complete four 
track model with 2 full range 
•balanced satellite speaker sys 
terns 2 Sony F 96 dynamic probe 
microphones. Covers the full 
sound spectrum audible to the 
most sensitive and trained ear 
Stereophonic and monophonic 


fessionally calibrated VU meters 
Operates vertically or horizont 
ally. $428.40 


recording sound on sound 


pro 
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AN ELECTRONIC 
METRONOME 

with 

ACCENTED 

BEAT 


This new electronic metronome has a potential interest for 
two distinct reader groups: Readers with a musical back¬ 
ground can use it as a conventional metronome to measure 
or to govern musical tempo; those more interested in pho¬ 
tography can use it in the darkroom to tick off the seconds. 
Its novel feature — an "accentuate 0 facility, which can 
emphasise particular beats in a regular tempo. 



Most readers whether musically 
inclined or not, will at some time or 
other have heard or seen a conventional 
metronome. 

Traditionally, it involves a pyra¬ 
midal shaped case, containing a clock¬ 
work escapement mechanism. A spindle 
emerging from the base end supports 
an upright steel “pendulum” about 7 
inches long, carrying a brass weight 
which can be locked in any desired 
position. When set in motion, the 
pendulum oscillates from side to side at 
a rate governed, externally at least, by 
the position of the sliding weight. In so 
doing, it produces an audible click, 
which can serve as a guide to musical 
tempo, or 'beat. 

The physical laws behind the mechani¬ 
cal metronome are traceable at least as 
far back as Galileo but there is record 
of a pendulum system used for the actual 
determination of musical tempo being 
created in Amsterdam, in 1815, by a 
man named Winkel. 

This was seen and later copied in 
Paris by Johann Maelzel, Who then pro¬ 
ceeded to sell the instruments under his 
own name. Winkel took the matter to 
law and established himself as the true 
inventor but Maelzel had become so 
identified with the device that it became 
known commonly as “Maelzel’s Metro¬ 
nome.” 

The term is, in fact, the basis for 
the “M.M.” endorsement which appears 
on some music, indicating, -the tempo 
at which the composer considers that 
it should be played. 

The tempo range covered by a mech¬ 
anical metronome is commonly between 
about 40 and 200 beats per minute, the 
rate being shown by comparison with a 
calibrated scale on the body of the 
metronome behind the pendulum. 

In this electronic age, many people 
who might not otherwise buy or build 
a mechanical metronome are attracted 
to the idea of building up an electronic 
equivalent — a device which will pro¬ 
duce audible clicks at a regular rate, 
adjustable over a suitable tempo range. 

Various devices have been produced 
along these lines, transistor circuitry 


lending itself particularly well to the 
application. Readers are referred to an 
article and a design in our April 1961 
issue. (Editor: Unfortunately, no longer 
available from our back dates depart¬ 
ment). 

This particular unit used a single 
transistor in a blocking oscillator circuit 
feeding its output, as desired, to loud¬ 
speaker or phones. Like its older mech¬ 
anical counterpart, the one-transistor 
metronome produced simple clicks. 

Provided one is not deterred by addi¬ 
tional circuitry, it is quite possible to 
develop a transistor metronome so that 
it will accentuate certain clicks in the 
sequence to simulate the down J beat at 
the beginning of each musical bar. It 
is only a matter of adjustment to pro¬ 
duce an accentuated sound on every 
beat, one in two, one in three, one in 
four, and so on, up to at least one in 
ten. 

This facility can extend the usefulness 
of the device quite markedly in a musical 
sense. It also means that it can be used 
in a darkroom to deliver 1-second pulses, 
with an accentuated pulse each 10 sec¬ 
onds! 

The accentuate facility is normally 
achieved by diverting some of the energy 
from the regular pulse to charge a stor¬ 
age capacitor, each pulse raising the 
charge across the capacitor by a specific 
increment. The idea is often described 
by the term “staircase,” because a plot 
of voltage against time looks just like 
the profile of a staircase. 

When the charge reaches a specific 
level, it normally triggers sdme kind of 
flip-flop or breakdown circuit, which 
generates the accentuate pulse and also 
returns the storage circuit to the bottom 
of the staircase! 

We were reminded of the general 
technique by a circuit which appeared 
in the January 1967 issue of the “Mini¬ 
watt Digest,” having been reprinted from 
an overseas source. 

This was duly built up and it certainly 
worked but close checking after the 
demise of a transistor revealed that there 
were current and voltage spikes at cer¬ 
tain points in the circuit which seemed 


clearly to transgress the component rat¬ 
ings. 

This was, in fact, verified by the 
Australian Miniwatt laboratories who 
were able to suggest modifications which 
would bring the operating conditions 
more into line. 

In the meantime, however, we had 
taken up our own line of investigation, 
based on the use of unijunction transis¬ 
tors (UJT’s) and came up with a design 
which seemed to do the job very nicely. 
It uses more active devices than the 
Philips circuit but is simpler and cheaper 
in other respects. 

The unit can 'be set to any pulse 
repetition rate between about 46 and 
160, with the facility of accentuating 
each beat or any one beat in up to 11. 

The basic beat rate could be expanded, 
easily enough, to cover a wideir range 
but we felt that there was an advan¬ 
tage in limiting the range and thereby 
making adjustment somewhat less critical. 
In fact, virtually all the music we check¬ 
ed on, while thinking about metronomes, 
appeared to have a basic beat lying 
between 65 and 130 crotchets per minute. 

Looking at the circuit of the new de¬ 
sign it may be seen that it employs 
seven semiconductor devices — two 
unijunction transistors, two medium- 
power germanium transistors, two sili¬ 
con planar transistors and a silicon diode. 

The basic beat output of the unit 
is produced by the circuitry associated 
with transistors T1 and T2. Unijunc¬ 
tion T1 is used as a simple relaxation 
oscillator driving T2 as a power switch 
in series with the speaker. The unijunc¬ 
tion may be either a 2N2646 or a 
2N2160, while T2 should be a medium- 
power NPN germanium type AC 127, 
2N647 or similar. 

The characteristics of a unijunction 
transistor are such that virtually zero 
emitter current flows until the emitter 
potential rises to a certain value 'between 
that of the base-1 and base-2 electrodes. 
Hence in the present circuit the initially 
discharged 2uF capacitor commences 
charging to the plus 9V supply potential 
via the 1M speed pot, the 820K resistor 
and the 220K resistor. 

This charging will continue until the 
Capacitor voltage rises to the point where 
the unijunction emitter reaches its con¬ 
duction level. The unijunction then im¬ 
mediately conducts, discharging the 2uF 
capacitor and supplying a current pulse 
to the 68oihm resistor in series with its 
B1 electrode. 
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foraccuracy 
safety & 
simplicity 

Every 'Megger' instrument is 
designed to save time and 
trouble in testing, to give high 
precision and reliable service. 

And it does ! Ask your stockist 
for more details, or write to us for 
comprehensive instrument 
catalogue. 



BM6 'Megger' tester 

For insulation, continuity and resistance 
testing. Continuous reading from 0-200 
megohms in 3 ranges. Uses standard 
pen torch batteries. Supplied complete 
with leather case and leads. 


Major 'Megger' tester 

Two, metal-cased, hand-driven 
instruments. Standard tester: up to 200 
megohms/100 ohms, four testing 
voltages. High range tester: up to 
2000 megohms/20.000 ohms, in 
three testing voltages. 


Wee 'Megger' tester 

Pocket size, hard-working testers — 
insulation ranges up to 100 megohms 
with testing voltages to 500 volts. 
Continuity range 0-100 ohms or 
0-10,000 ohms. 


'Megger' Instruments for every test! 
The 'Megger' range also includes 
Series I Insulation Testers, Bridge 
'Megger' Testers. Electronic Megohm- 
meters. Intrinsically Safe Insulation and 
Continuity Tester, Earth Tester — Null 
Balance or Universal Pattern. Circuit 
Testing Ohmmeters. Safety Ohmmeters 
and 'Ducter' Low Resistance Testers. 


EVERSHED 


Evershed & Vignoles Ltd. 


H. ROWE 


4. CO. PTY. LTO. 


Sole 

Australian 

Agents 


Branches in every State 
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The cycle of events then repeats it¬ 
self, with the 2uF capacitor again 
charging up to the unijunction conduc¬ 
tion voltage, the latter conducting, and 
so on. Hence the unijunction is made to 
deliver a series of pulses to the 68ohm 
resistor. The 1M pet in the capacitor 
charging circuit controls the rate at 
which the capacitor recharges each time, 
and hence controls the pulse repetition 
rate. 

The base of T2 is connected directly 
to the B1 electrode of the unijunction 
so that until the unijunction goes into 
conduction the former is cut off and neg¬ 
ligible current flows through the speak¬ 
er. However, when the unijunction de¬ 
livers an output pulse T2 is driven into 
full conduction. The speaker is thus 
briefly connected across the 9V supply, 
in series with the 82ohm resistor. A 
current pulse thus flows through the 
speaker to produce a “click.” 

Accentuation exf selected beats from 
the-output produced by T1 and T2 is 
performed by the remainder of the cir¬ 
cuitry, employing T3, T4, T5, T6 and 
Dl. The operation of this section of 
the circuit is as follows: 

When the unijunction T1 conducts, 
its B2-B1 current momentarily increases. 
As a result of the 47ohm resistor in 
series with the B2 electrode, this causes 
the latter electrode to be driven briefly 
negative with the respect to the plus 9V 
line. Thus there is available at the B2 
electrode a train of negative-going pulses 
at the basic beat rate. 

PNP silicon transistor T6 (2N3638A 
or similar) is normally cut off, as its 
base is returned to its emitter at the 
plus 9V line via a 10K resistor. However, 
the negative pulses from T1 are fed 
to its base via the .47uF capacitor. As a 
result, T6 is driven into full conduction 
and delivers a plus 9V pulse to its 4.7K 
collector resistor, on the arrival of each 
pulse from Tl. 

Unijunction T5 is connected in a very 
similar fashion to Tl, with a capacitor 
—this time .22uF — connected from 
emitter to the common negative line. 
However, the charging resistance con¬ 
nects in this case to the collector resis¬ 
tor of T6, via diode Dl, rather than to 
the plus 9V line as before. 

As a result of this the capacitor does 
not charge spontaneously, but only in 
short bursts corresponding to the plus 


Circuit of the new metronome, with adjustable accented beat. Actually , 

Tl and T2, with the associated circuitry , would make up into a simple 
conventional metronome. The 82-ohm resistor could be decreased to a 
minimum of 22 ohms for a louder tick, or increased to make the tick 

softer. 

9V pulses fed to the 4.7K resistor by resistance—the lower the resistance, the 

T6. The extent to which it charges d<ur ffa .Jiigher the steps and vice-versa. 

ing each pulse is controlled by the charg- As before, the capacitor voltage will 


inc resistance, which may be varied by 
adjustment of the 2K pot marked 
“Accent.” 

Between pulses, the charge on the 
capacitor remains substantially constant. 
Dl prevents the charge from leaking 
away via the 4.7K resistor, while the 
emitter circuit of T5 presents an ex¬ 
tremely high resistance until the uni¬ 
junction conducts. Hence the capacitor 
voltage tends to rise in “staircase” fash¬ 
ion, each step corresponding to one beat 
at the basic rate. The height of the steps 
will depend upon the value of charging 

PARTS LIST- 

2 1 Box 6iin x 4\in x 2in, with biscuit j! 
tin lid. 

1 3in speaker with 15 ohm voice coil. ![ 
;! 1 SPST toggle switch. !| 

1 1M linear potentiometer. J| 

I; 1 2.5K linear potentiometer. J> 

!; 2 Knobs. j! 

;> 1 Miniature tag board, 20 pairs of <! 

;! tags. \! 

<! 1 9-volt battery, type No. 216. J( 
Extruded aluminium for speaker, J> 
! | bracket for battery; hookup wire, j> 
solder, screws, nuts, etc. 
SEMICONDUCTORS 
;• 2 2N2646, 2N2160. i| 

;!/ AC127, 2N647. !| 

<! 1 AC128, AS128. j| 

!; 1 BC108, 2N3565. 

1 2N3638A. 1 OA202. 

RESISTORS 

J* (£ watt, 5 per cent tolerance) <1 
;• 1 22 ohms. 1 2.7K. !| 

<! 2 47 ohms. 1. 4.7K. 

\\ 3 68 ohms. 1 10K. || 

\\ 1 82 ohms. 1 J80K. \ 

3; / 2.2K. 1 820K. <! 

CAPACITORS ;! 

1 .047uF low voltage plastic. <! 

j! 1 0.22uF low voltage plastic. ![ 

<! 1 2uF low voltage plastic. ![ 

\\ 1 0.47uF 25V ceramic. 

;; / lOOOuF 10VW electrolytic. J* 


rise until the emitter of T5 is taken to 
the unijunction conduction level. When 
it reaches this level T5 conducts; this 
discharges the capacitor and delivers a 
current pulse to the 68 ohm resistor in 
the B1 lead of T5. 

Just When T5 conducts will depend 
upon the height of the “steps” of the 
capacitor voltage, for the steps are occur¬ 
ring at the basic beat rate. Hence by 
adjusting the “Accent” pot it is possible 
to make T5 conduct on the arrival of any 
desired number of basic beat pulses. 

With the pot set fully clockwise, the 
effective charging resistance seen by the 
capacitor is only 22 ohms. This value is 
such that the “step” produced by only a 
single basic beat pulse is sufficient to 
raise the emitter of T5 up to conduction 
level. Hence T5 conducts more or less 
in tandem with Tl, at the basic beat rate. 

As the pot is turned anticlockwise, the 
charging resistance seen by the .22uF 
capacitor increases. Hence it charges less 
on each pulse, and the “steps” are re¬ 
duced in height. Thus increasing num¬ 
bers of pulses will be required to “con¬ 
tribute” to each conduction of T5. 

As the Accent pot is turned anti¬ 
clockwise, it will accordingly be found 
that T5 will conduct first on every 
second basic beat pulse, then on every 
third, then on every fourth, and so on. 
With the values shown, the fully anti¬ 
clockwise setting will result in T5 con¬ 
ducting on every 11th basic beat. Hence 
the pot may be calibrated in terms of the 
number of basic beats corresponding to 
each T5 conduction. 

Transistor T4 is driven from the out¬ 
put of T5 in identical fashion to the way 
in which T2 is driven from the output 
of Tl. However the output of T4 is not 
used to operate the speaker directly, but 
is used to drive transistor T3 which in 
turn connects to the speaker. 

This is done to permit the pulses from 
T4 to be “stretched” so that they pro¬ 
duce a speaker output “click” which is 
significantly higher in energy than those 
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CHOOSE THE BEST 
CHOOSE GOODMANS 

12 INCH HIGH FIDELITY LOUDSPEAKERS 


Goodmans loudspeakers possess an envied Tradition of 
Excellence, earned by setting the very highest stan¬ 
dards: of impeccable performance, enduring reliability, 
flawless reproduction and outstanding value. 

Goodmans range of 12" High Fidelity loudspeakers 
includes AXIOM 201; AXIOM 301, the world’s largest- 
selling 12" High Fidelity loudspeaker; TRIAXIOM 212c 
and 1220c—each the best in its class. 

Just look at these features— 

ALL MODELS 

A pure plastic roll suspension for the moving assembly, 
providing great strength and excellent acoustic termina¬ 
tion, and allowing long and linear excursion, reducing 
distortion to new, low limits. 

A pressure diecast chassis, in which open construction 
and high rigidity are combined to give positive align¬ 
ment of all parts and to minimise chassis resonances. 


Smart new hammered grey finish. 

AXIOM 201 and 301 

® Twin diaphragms—with automatic crossover from 
the 12" base cone to the smaller high stability plastic 
terminated inner cone. 

$ Long throw aluminium voice coil suspended in a 
massive FEROBA 11 magnet system. 

TRIAXIOM 212c and 1220c 

• Twin cones, plus high efficiency HF pressure unit, 
in one compact unit. Built-in crossover and attenu¬ 
ator, on flying lead, for high frequency level 
balancing. 

Q A full sized 12" Superfoam patented diaphragm for 
rich tone bass. 

The results speak for themselves. Hear them soon. 



THE FULL RANGE HIGH FIDELITY LOUDSPEAKERS 


AXIOM 301 

12 inch-20 watt-15 ohms 
Frequency range: 
30-16,000 c/s 

$77.25 


AXIOM 201 

12 inch-15 watf-15 ohms 
Frequency range: 
30-16,000 c/s 

$53.60 


TRIAXIOM 212c 

12 inch-15 watt-15 ohms 
Frequency range: 
30-20,000 c/s 

$78.35 


TRIAXIOM 1220c 

12 inch-20 watt-15 ohms 
Frequency range: 
30-20,000 c/s 

$95.80 


For illustrated literature, write to your State Distributor (below) or to the sole Australian Agent :— 

BRITISH MERCHANDISING PTY. LTD. 


SHAW HOUSE 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines] 

Interstate Representatives: VIC. D. G. Lockwood & Co. Pty. Ltd., 810 Glenferrie Rd., Hawthorn . . . OLD. A. E. 
Harrold Pty. Ltd., 23 Charlotte St., Brisbane . . . SOUTH AUST. Stephen & Company, 53 Wyatt St., Adelaide . . . 
WEST AUST. 0. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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provided by T2. The stretching is per¬ 
formed by the .047uF in the base circuit 
of T3, in the following way: 

PNP transistor T3 is virtually an 
emitter follower, with the speaker as its 
emitter load. With T4 non-conducting, 
T3 is cut off by the -}-9V applied to its 
base via the 2.2K resistor. 

When T4 is driven into conduction 
by T5, it takes the base of T3 towards 
the negative supply line via the 68 ohm 
resistor. This causes T3 to conduct 
heavily, and it causes an additional burst 
of current to pass through the speaker. 

The base of T3 cannot rise immedi¬ 
ately to -4-9V when T4 returns to the 
cut-off state following the end of the 
pulse, because the .047uF capacitor must 
re-charge via the 2.2K resistor. Hence 
the conduction of T3 and the current 
pulse through the speaker is prolonged, 
effectively “stretching” the pulse and in¬ 
creasing the energy of the speaker out¬ 
put. 

Ajustment of the Accent pot allows 
the “stretched” pulses to be superimpos¬ 
ed upon selected pulses from the basic 
beat, so that they accentuate the pulses 
selected. Hence, simply by adjusting the 
Accent pot, one is able to produce 
accentuation of every click, every second 
click, every third click, or so on. The 
accentuation rhythm is substantially 
independent of the basic beat rate select¬ 
ed by the speed pot. 

Having considered the operation of 
the circuit, let us now turn to its 
construction. 

Our prototype is housed in a biscuit 
tin case, measuring 6Jin x 4Jin x 2in. 
This relatively small size is such that 
the unit may be held in one hand and 
it may be easily moved about. As it is 
battery operated, there is no external 
cable and it may be perched on any 
convenient surface, either lying on its 
back, or resting on one edge. 

The construction is reasonably simple, 
with all components and subassemblies 
being fixed to the front panel. The box 
proper is simply used as a protective 
cover* All these details can be seen from 
the photographs. 

More specifically, the speaker, On-Off 
switch, battery, Speed and Accent con¬ 
trols are mounted directly on the front 
panel. With the exception of the 2.7K 
resistor which shunts the Accent control, 
all the other components are mounted 
on the tag board. 

Perhaps a good place to start would 
be with the tag board. All the wiring 
details are given in the diagram, which 
is quite easy -to follow, either 
independently, or in conjunction with 
the circuit diagram. A board with a 
minimum of 20 pairs of tags is required, 
although it will be noticed that we have 
used a board with 23 pairs of tags, the 
unused ones being allowed to overhang 
each end. 

The job will be easier if all the 
resistors are soldered in first, followed 
by the capacitors. Remember to mount 
the 0.22uF capacitor underneath. Then 
all the interconnecting leads should be 
next, leaving all the semiconductors 
until last. 

Components should be kept close to 
the board. Transistor leads should be 
shortened where necessary, so that the 
tops do not extend to more than one 
inch above the board. This is necessary, 
to make sure that all components will 
clear the back of the case. 

And here a word of warning to con¬ 
structors who have not had much experi¬ 


ence with semiconductors and small 
components generally: Be careful not 
to overheat these items during soldering. 
It is possible to damage or even ruin 
transistors, particularly if they are 
heated excessively. 

When the board is completed, it can 
be put aside for the time being. The 
speaker is fixed to the panel with four 
screws and with a piece of extruded 
aluminium between it and the panel. 
This will protect the cone and gives 
the unit an improved appearance* Held 


To avoid an awkward job later on, it 
would be wise to solder the positive 
lead from the battery clips to the switch. 
Another short lead should also be provid¬ 
ed, from the other lug of the switch. This 
latter lead will later be run to the posi¬ 
tive rail on the board. 

Next comes the matter of fixing the 
board assembly to the rest of the unit. 
The board should be mounted such that 
it is no more than one inch from the 
panel. The end of the board, which is 
over the Accent control, is actually fixed 


An interior view 
of metronome 
and, below , wir¬ 
ing details of the 
board on which 
most of the 
minor compon¬ 
ents are mounted. 
The loudspeaker 
should be a 15- 
ohm type , as 
specified. 



.. 


rola 



under one of the speaker screws is a 
bracket which clamps the battery in 
position. We made one up out of a 
piece of scrap aluminium. When screwed 
up, it should hold the battery firmly. It 
is also wise to wrap a piece of plastic 
sheet around the battery before fixing it 
in place. This precaution will prevent 
any possibility of the case becoming 
short-circuited to the panel. 

The On-Off toggle switch is mounted 
above the speaker. As space is at a 
premium here, the switch is mounted 
such that it operates horizontally, rather 
than the more common vertioal mode. 
The Speed and Accent controls are 
mounted with their respective lugs fac¬ 
ing each other. At this point, the 2.7K 
resistor may be connected across the 
Accent control* 


to this control. We made a “U” piece 
out of 16 gauge tinned copper wire. From 
under the board, the ends of the “U” 
were pushed through the eyelet holes 
next to the 180K resistor. The closed 
end of the wire was soldered to the back 
of the control and the other ends were 
then soldered to the board, to give the 
correct amount of spacing from 
the panel. 

At the other end of the board, we 
fashioned a simple bracket from a piece 
of tin plate. This was fixed under the 
nearest screw on the speaker, and the 
other end of the bracket was then 
screwed to one of the centre row of 
holes on the board. Alternatively, it may 
be possible to fix a stout solder lug 
under the speaker screw and use another 
piece of heavy tinned copper wire, more 
or less the same as was done at the other 
end. In any case, the main criterion is to 
make sure that the board is held firmly 
in place. 

To complete the wiring, it is only 
necessary to run leads from the switch, 
battery, speaker, speed and accent con¬ 
trols, to the wiring board. Having done 
this, a careful check should be made to 
make sure that there are no wiring 
errors. Particular attention should be 
paid to transistor leads and the polarity 
of the battery and electrolytic capacitor. 

With all this in order, the switch may 
be turned on and Che builder will be 
rewarded with a series of clicks from 
the speaker. Just what the rate will be 
and how often a click will be accented, 
will depend on the initial setting of the 
controls. 

Turn the speed or rate control fully 
clockwise, to the fast position. The num¬ 
ber of clicks should be counted and 
checked on a watch, over a period of one 
minute. The prototype unit gives 160 
clicks and provided yours falls between 
about 150 and 160, it could be con¬ 
sidered as satisfactory. 

Now turn the speed control fully anti¬ 
clockwise, to the slow position. The num¬ 
ber of clicks should be Checked again. 

(Continued on page 132) 
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AUSTRALIA'S URGES! 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE-00-1442 

We have everything lor the Radio Hobbyist ★ 


MODEL 200H 

20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 



DC Volt: 0-5, 

0-23, 

0-50, 

0-250, 

0-500, 

0-2,500. 


AC Volt: 

0-10. 

0-50. 

0-100. 

0-500, O-i.OOO 

DC Current: 

0-50. 

Micro- 

amps 

res. 

0-25, 

0-250 

Milliampcres. 

R c slat ance: 

0-60K 

Ohm*. 

0-6 

Me* 

ohm*. 


Capacity: 

0-01- 

0.3mfd 

(at 

AC J 

volt 

O.OOOl-Olmfd 

at AC 

250 

Volt). 



Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100, 0-500, 0-1.000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3V4Jn x 4Viin x lVfrin. 

Complete with internal battery, testing leads 
and prods. 

PRICE $11.95 

Including Sales Tax 

Plus Postage, 35c. 


Capacitor Substitution Box, 1.000 

VW.$5.50 

Resistor Substitution Box, 1 Watt. 

Plus Post, 20c. $5.00 

TRANSISTOR AERIALS 

4in extends to 27in.$1.60 


5in extends to 39in .. . 

. .. $1.70 

6in extends to 43in .. . 

. .. $1.40 

6in extends to 32in . . . 

. .. $1.00 

6in extends to 28in . . . 

. . . $1.20 

7in extends to 39in .. . 

. .. $1.60 

9in extends to 39in ,. . 

. .. $1.40 

lOin extends to 39in .. . 

. .. 95c 


Plus Postage, 15c. 


CRYSTAL SET BUILDERS 

Coils. 60c 

Diodes. 35c 

Headphones ...$2.50 

Tuning Conds.$1.85 

Terms.Ea. 12c 

Plus Postage. 


TAPE RECORDER 
ACCESSORIES 

2iin spools. 30c 

3in spools. 35c 

5in spools. 40c 

7in spools. 50c 

2iin x 100ft tape. 45c 

2Jin x 300ft tape.$1.20 

3 in x 600ft tape.$2.25 

5din x 1,200ft tape.$2.50 

7in x 1,800ft tape.$3.95 

5in Plastic Tape, boxes .. .. 60c 

7in Plastic Tape, boxes . . .. 90c 

Plus Postage. 

KEW METERS 

MR-2P 0-1 m/A.$3.65 

MR-2P 0-50 u/A.$5.30 

MR-2P 0-100 u/A.$5.30 

MR-2P 0-500 u/A.$5.50 

VR-2P V.U. Meter.$5.80 

MR-2P Stereo Balance .. .. $5.25 

MR-2P 0-20v. D.C.$4.00 

All meters in white plastic case. 


PIEZO PICK-UPS 
AND CARTRIDGES 

PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 
204mm.Ea. $2.33 

Y99 Replacement Cartridge. 
Output 2.5v.Ea. $2.00 

PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. Length 
204mm.Ea. $3.65 

Y130 Replacement cartridge. 

Output lv.Ea. $3.20 

PU.54 Pick-up. LP/45 only. 

Length 1.25mm .. .. Ea. $2.10 

Y107 Replacement cartridge. 

Output 1.5v.Ea. $1.30 

Y251 Ceramic cartridge. Out¬ 
put .45v.Ea. $2.00 

Sapphire Replacement Styli 
Each. 30c 


SUB MINIATURE 

I.F. TRANS, 7 x 7mm 
In sets of 3. 

$3.20 per set. 

OSC. COILS, 7 x 7mm 
To match I.F. Trans. 
$1.10 ea. 


SINGLE CORE CO-AX 

German Mic. Cable 
Grey P.V.C. Cover. 

15c yd. $14.75 100yd. 
SINGLE CORE GERMAN 
MIC. CABLE 
Grey P.V.C. Cover. 

11c yd. $10.98 100yd. 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal. 50- 7K. 35 x 25 x 8 mm. -57DB.90c ea. 

MC-7 Crystal, 100- 7K. 39 mm Round x 11 mm. -56 DB. .. 90c ea. 

MC-8 Crystal, 50- 8K, 48 mm Rcund x 17 mm. -50 DB. $1.80 ea. 

MC-9 Crystal 50- 8K. 25 mm Round x 9 mm. -68 DB. .. $1.80 ea. 

MC-33 Crystal 50-10K, 33 mm Round x 9 mm. -60 DB. . . $1.10 ea. 

MD-5 Dynamic. 100-15K, 33 mm. Round x 14 mm. -55 DB .. $1.80 ea. 

TRANSISTOR SET ACCESSORIES 


Magnetic Earpiece with 3.5mm 

Plug.75c 

Crystal Earpiece with 2.5mm 

Plug .75c 

Crystal Earpiece with 3.5mm 

Plug.75c 

Jacks, 2.5 and 3.5mm.20c 

3.5mm Plug and Cord ext. Jack 
Pair.50c 


Metal Co-axial Plugs and line 

Sockets.Pr 

“Din” and “Hirschmann," 2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock 
Prices on application. 
P.M.G. type Plugs from .. .. 
P.M.G. type Jacks from 


65c 


55c 

35c 


P.M.G. Line Jacks from.55c 


307 ELIZABETH STREET, MELBOURNE PHONE 60-1442 
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Tools For The 
Electronics Hobbyist 

"What tools do I need?" This question is often asked by the 
beginner, who naturally wishes to equip himself with the 
essential tools, yet not waste money on expensive items which 
he may seldom need. This article discusses the essential tools 
needed to get started together with some hints on their use. 

by John Schroeder* 

For anyone who intends to go into drivers should not be used for turning 


electronic experimentation as a hobby, 
the first step should be to acquire suit¬ 
able tools. It is possible to get along 
with second-rate tools, but you will not 
get full satisfaction from a hobby unless 
you have first-rate tools that permit a 
good job to be done. 

These tools need not be numerous or 
expensive, but they should be selected 
with care. Among them the soldering 


powdered iron cores. The sharp edges 
of the screwdriver blade are likely to 
damage the slot in this relatively soft 
material, and then it is impossible to 


Wrongly ground 
scr ewdriver 
blades can ruin a 


of plastic should always be used. They 
may be bought or can be made up from 
lengths of phenolic rod, shaped with a 
file into the form of a screwdriver. 

A set of pliers comes next among the 
important tools needed by the construc¬ 
tor. To begin with, the long-nose pliers 
and the diagonal cutters are indispensable 
for this work. They are used, for 
example, to connect leads to their proper 
terminals, or to handle small parts. They 
are equally suitable for bend'ing con¬ 
necting wires, and for holding small 
parts in hard-to-get-at places. 

The diagonal-cutting pliers are neces¬ 
sary for cutting and skinning wire, and 
for cutting insulating tubing (spaghetti) 
into proper lengths. Buy only tools of 
the best quality and you won't have to 
check that they have a clean bite, and 
that the jaws close along thdr whole 
length. The joint must neither be too 
stiff nor too loose. Do not use cutting 
pliers for pulling out nails or screws, 
since you are likely to harm the edges. 

To remove the insulating material 
from a wire one can also use a pair of 


tools are the most important, since they screw head. Ideal- 


are as indispensable for the radio con¬ 
structor as the slide rule for the engineer. 

In addition to soldering tools the ama¬ 
teur will need pliers, screwdrivers, and 
other aids. 

Screwdrivers are perhaps next in im¬ 
portance to the soldering tools for a 
radio worker. Particular attention will 
therefore be given to them. 

First, the constructor should have a 
number of different screwdrivers, for he 
will encounter many types of screws in 
his work. Since screwdrivers are rela¬ 
tively cheap, he can afford to provide 
himself with a set having several blade 
widths. The smaller ones are indispens¬ 
able for fastening knobs to shafts, and 
the largest one will be useful when put¬ 
ting together speaker cabinets or fixing 
a loudspeaker to a baffle. 

A screwdriver should have the same 
blade width as the bottom length of the 
slot in the screw. The screwdriver must 
be ground so that the corners of the 
blade are sharp. A screwdriver with 
round edges is not only difficult to use, 
but will also damage the screws. Further¬ 
more, It may be impossible to drive the 
screw properly or to take it out again. 

The screwdriver blade must be firmly 
located in the slot and should not be too 
thin or too sharp. Often it helps if the 
screw can be wedged fast on to the 
screwdriver, for example, when it is hard 
to get at the place where the screw is to 
be driven. 

This can be particularly difficult if the 
screw is of the flat-headed variety. The 
following trick may be worth knowing. 
By the application of a small amount of 
grease ot wax to the tip of the screw¬ 
driver a certain amount of adhesion is 
obtained. The screw will stick to the 
screwdriver and can be placed in the 
difficult spot. 

It is advantageous if the screwdrivers 
used by a radio technician have insulated 
handles. Screwdrivers are commonly 
available with plastic handles, and are 
excellent for radio use. Metal screw- 

* Adapted by arrangement from an 
original text by the author. 


ly, the blade 
should complete¬ 
ly fill the slot. 
The greater the 
taper of the 
sides of the blade , 
the more prone it 
will be to slip out 
when tightening 
screws . 


adiust the core. In addition, the metal 
will detune the tuned circuit, making 
accurate adjustment impossible. For such 
cores special screwdrivers made entirely 





Chassis punches can be used for 
making round or square holes of 
many sizes. Only three sizes are 
needed for the common valve 
sockets. 



Large holes can be made by drill¬ 
ing smaller holes around the in¬ 
side of the circumference of a 
circle. The remaining material is 
cut or broken away and edges 
filed smooth. Square and irregu¬ 
lar shaped holes are made in a 
similar manner. 


wire strippers which may be obtained 
cheaply in hardware and electronic 
supply stores. 

In addition to pliers and screwdrivers, 
a pair of tweezers are particularly use¬ 
ful in all delicate work. This is true, for 
example, where one has to find one way 
among a jumble of lead's, or locate a wire 
in a tight spot. A pair of tweezers are 
also helpful for holding Wires to be sold¬ 
ered in difficult places. A dentist’s mirror 
is very handy for inspection of soldered 
joints and for checking values of com¬ 
ponents, In places hard-to-get-at, with¬ 
out having to pull or twist parts in ques¬ 
tion. 

The components used in electronic 
equipment are, in general, mounted on 
a metal chassis, usually made from alu¬ 
minium or mild steel. For smaller pieces 
of equipment aluminium is used. It is 
easy to work with and holes can be 
made without difficulty. When large 
chassis are involved on which heavy 
components are mounted, for example, 
large power transformers and chokes, 
heavier sheet-metal is needed — pos¬ 
sibly steel. 

Mount heavy units near the edges 
of the chassis — preferably the corner 
where two vertical surfaces of the chassis 
sides will support the corners of a heavy 
component. Several smaller chassis can 
be bolted together, the sides providing 
electrical shielding as well as mech¬ 
anical strength. 

Mild steel chassis are usually made 
from 20 to 22 gauge metal, depending on 
the size and likely weight requirements. 
Similar chassis in aluminium would 
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Anatomy of a leader! 



a subsidiary of International Resistance Holdings Ltd. 

THE CRESCENT, KINGSGROVE, N.S.W. TELEPHONE 50-01 1 1 

IIIIIIIIIUIIIUIIIHIIIIIIIIIIIIIIIIIHII 

Please forward technical bulletin to 


Name 


Dustproof cover. 


Dual finger wiper—makes 
positive contact over full 
rotation. 


Address. 


TYPE 2w 
WIRE WOUND 


IRC 67/aw 

iniinHvvim 


ELECTRICAL DETAILS 

Power rating: 2.0 watts at 40 C C 
ambient. 

Standard resistance values: 
min 2 ohms, max. 25,000 ohms. 
Tolerance: ±10% standard 
(±5% special). 

Effective electrical rotation: 280°. 


Wire cemented to strip— 
cannot move or bunch. 


MECHANICAL DETAILS 

Bush mounting: 3 /s” x %” 

(32 N.E.F. —2 thread). 

Shaft: standard length 2 Va " from 
mounting surface. 

Diameter: 

Overall diam. of potentiometer: 1 
Overall depth of potentiometer: 


Resistance element uni¬ 
formly wound—for good 
linearity. 


Unique collector ring and 
terminal design for noise- 
free operation. 


One-piece phenolic mould¬ 
ing-efficient heat sink for 
better performance. 


The IRC Type 2W is manufactured in Australia by 

INTERNATIONAL RESISTANCE CO. 


(A’SIA) PTY. LTD. 


ACTUAL 

SIZE 
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probably use 18 or 20 gauge, but 16 
gauge aluminium is sometimes used, and 
makes a very strong chassis, suitable 
for almost any likely weight. 

Tinplate, even in quite light gauges— 
24 or 26 — is very useful for small 
chassis and has the advantage that it 
solders readily. This is a useful fea¬ 
ture, both during the chassis construc¬ 
tion and in the subsequent electrical 
wiring. It is also useful for making 
small shields to add to larger chassis. 

To make handling easier it is possible 
to connect several smaller chassis to¬ 
gether electrically with multiconductor 
cables and plugs. For the experimenter, 
this offers the advantage that a power 
supply or amplifier can be used for 
several existing projects. Transfer can 
be accomplished by removing the plug 
from one socket and inserting it in an¬ 
other. This makes the cost much less 
than it would be if a separate power 
supply or amplifier had to be built for 
each project. Standardisation is used 
by the electronics industry to make 
equipment assembly faster and cheaper. 
By keeping common items intact, only 
portions of a project need be built, 
rebuilt or modified. This will save time 
and materials. 

In order to mount components such 
as valve sockets, mounting boards, and 
variable capacitors, on the chassis, it is 
necessary to drill holes. First, the posi¬ 
tions of the holes should be marked on 
the chassis, using a centre punch.Then 
the holes are drilled, using a hand drill. 
A holepunch, a hand drill, and drills of 
various dimensions belong with the stan¬ 
dard tools of the constructor. If an 
electric drill is available, the work will 
be much easier. 

To make large holes for valve sockets, 
one can use special chassis punches. 
In th'is way neat-looking holes with large 
diameters can be made. Such holes can 
also be made using the hand drill. A 
large number of small holes are drilled 
around the inside circumference of Lhe 
large hole to be made. Using a saw 
or a sharp chisel, the holes are joined, 
and the piece can be removed. Finally, 
the hole is made round and smooth with 
a file. Still other methods involve using 
a hole saw, a circle cutter or counter- 
bore. 

To make a chassis from an aluminum 
sheet, one needs a conventional hack- 
saw, but this metal can also be cut 
with an ordinary coping or fretsaw, 
using a blade made for metal working. 
A frameless hacksaw is another alter¬ 
native. 

A pair of tin snips may be of limited 
value, mainly for small cuts in light 
gauge material. In heavier gauge mate¬ 
rial, particularly aluminium, this tool 
tends to bow the metal and this bow 
may be difficult to rerhove without 
leaving evidence of the handwork. 

Other tools like nibblers, notchers, 
punches, reamers, automatic centre 
punches, bending brakes, taps and dies 
all combine to make the construction 
job more professional looking, but more 
expensive. 

Power tools make the work easier and 
faster. Adapters for electric drills will 
saw, nibble, grind, sand and' polish. 

After all the holes have been made, 
remove burrs and sharp edges. Then the 
whole metal surface oan be sanded to 
remove the marks left by the tools dur¬ 
ing layout, cutting, punching and bend¬ 
ing. The sanding can be done with fine 
sandpaper wrapped around a block of 


wood. An orbital sander (one that uses 
a rotary motion) leaves fine circular 
scratches that cover quite well. This can 
serve as a final finish Or as a base for 
a painted finish that can be neatly 
applied with pressurised spray cans of 
paint. 

The sheetmetal piece is bent into 
shape with the help of a large vyce. 
To avoid bad marks on the metal sur¬ 
face, flat pieces of wood must be placed 
on both sides of the metal sheet. A 
large chassis may be bent using the edge 
of a workbench or a similar object and 
the use of a plastic-faced hammer is 
also helpful. It doesn’t leave dents and 
scars like a metal one does. 

A set of files is also needed in the 
constructor’s tool chest. There should be 


Once the metal- 
forming tech¬ 
nique is learned, 
it is easy to make 
a standard chassis 
of your own de¬ 
sign. Dimensions 
in 2-inch mul¬ 
tiples will prove 
simple and satis¬ 
factory for most 
purposes. For 
purely experi¬ 
mental work , the 
top and side 
cover will prob¬ 
ably not be neces¬ 
sary. Similarly, 
not all experi¬ 
mental projects 
will need a front 
panel , 


at least three large files, about 12 inches 
long; one coarse half-round file for 
smoothing sheetmetal edges, one finer 
round (rat-tail) file for removing burrs 
-and sharp edges from holes, and one 
fine flat file. In addition, a couple of 
small files (about five or six inches long), 
one half-round and one round, will come 
in handy for removing burrs from small 
holes. 

A vernier caliper is useful for many 
kinds of chassis layout work. 

Ready-made standard chassis are 
obtainable. They only need be drilled 
to be ready for use and much sheet- 
metalwork is then eliminated. Using these 
standard dhassis for his first projects, 
the beginner can delay buying many of 
the tools needed for dhassis work. 



1. Rear apron with holes tor mount¬ 
ing connectors. 2. Side apron. 
3. Chassis plate (phenolic or alu¬ 
minum). 4. Front panel. 5. Apron 
joiners (corner angles). 6. Cross¬ 
brace mounting bracket. 7. Corner 
stiffener for mounting feet. 8. Rub¬ 
ber feet (table protectors). 9. Top 
and side cover. 
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SANWA 

SANWA ELECTRIC 
INSTRUMENT CO. LTD. 


Top value, protected 

MULTI-TESTERS 






The Model 370-ES measures 
AC and DC current up to 
10 amperes. An overcurrent 
control circuit incorporated automatically suppresses 
high current to protect the meter movement from 
accidental damage. The moving coil is guarded by 
a replaceable shunt against burning out. 

Measurement ranges available 

DC voltage: 0.5v, 2.5v, lOv, 50v, 250v, 500v, lOOOv, 5000v 

(20k o/v) 

AC voltage: 2.5v, lOv, 50v, 250v, lOOOv (4k o/v) 

DC current: 50/*a, lma, lOma, 50ma, 250ma, la, 10a 
AC current: 250ma, la, 10a 

Resistance: From 30 ohms to 300k ohms Midscale in four 
ranges. Volume level: — 20.-b 62db 


The Model U-50D is a pocket-size, 
high performance circuit tester 
equipped with a meter movement 
of 35 microamperes in sensitivity. 
The high internal resistance of 20k ohms per volt 
for DC and 8K ohms per volt of AC ranges accurately 
measures voltages of high impedance circuits. 

A protection circuit safeguards the meter movement. 
Shunt adaptors are available to give ranges up to 
25 amperes DC. 

Measurement ranges available 

DC voltage: O.lv, 0.5v, 5v, 50v, 250v, lOOOv (20k o/v) 

AC voltage: 2.5v, lOv, 50v, 250v, lOOOv (8k o/v) 

DC current: 50/A 0.5ma, 5ma, 50ma, 250ma 
Resistance: From 50 ohms to 50k ohms in four ranges 
Volume level: — 20^ + 62db 


The high-sensitivity 
suspension band 
movement of 34.5 
microampere is frictionless 
and accurate. Structurally, the moving 
part is shock-proof, withstanding impact and vibration. 
Ranges are smoothly changed over by a unique 
designed rotary-ring switch. The meter movement is 
automatically protected from accidental impression of 
high current. The LI and LV scales provided check all 
types of semi-conductors. The germanium diode recti¬ 
fier extends frequency response of the low AC voltage 
ranges up to 100k cycles. Even the AC 250 volt range 
checks voltages of 20k cycles. 

Measurement ranges available 

DC voltage: 0.25v, 2.5v, lOv, 50v, 250v, 500v, lOOOv (25k o/v) 

AC voltage: 2.5v, lOv, 50v, 250v, 500v, lOOOv (5k o/v) 

DC current: 40^a, 0.5ma, 5ma, 50ma, 500ma 

Resistance: From 100 ohms to 250k ohms Midscale in four 

ranges. Load current: LI — 15ma, 1.5ma, 150^a 

Load voltage: LV — 1.5v 

Volume level: — 10— + 10db, + 5— + 36db 


Don’t miss the Warburton Franki 
Instrumentation Exhibition, May 
24 and 25, in the ‘Princess’ Room, 
Metropole Hotel, 10.00 a.m. to 
7.00 p.m. 


PHILLIP ST 


METROPOLE 
HOTEL 


LOFTDS ST. 


S ST. 


Sanwa Muliti-testers are available from: 



ADELAIDE: 204 Flinders St., 233-233. BRISBANE: 13 Chester St., 
Fortitude Valley, 51-5121. CANBERRA: P.O. Box 750, Canberra City. 
A.C.T. 4-7755; MELBOURNE: 220 Park St., Sth. Melb. 69-0151. 
MOUNT GAMBIER: 92 Penola Road, 23-841; NEWCASTLE WEST: 
844 Hunter St., 61-4077. PERTH: Henderson Instrument Co. Pty. Ltd., 
309 Hay Street, Subiaco, 8-4131. SYDNEY: 307 Kent St., 29-1111. 
WOLLONGONG: 140 Keira St., 2-5444. HOBART & LAUNCESTON: 
Associated Agencies Pty. Ltd. and appointed wholesalers. 
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The experimenter or constructor can 
make a standard (breadboard) chassis in 
units. The basic units are shown in the 
illustration and the various parts can 
be combined to make large or small 
chassis frames. The components are 
mounted on flat plates which can be 
easily replaced when the holes become 
too numerous or are in inconvenient 
places. 

The frames to which the chassis plates 
tire fastened are all H inches high in 
lengths that match the chassis plate 
sizes. 

The frame ends are joined by angles 
(with holes that match those in the 
frame ends) and self-tapping screws. For 
additional strength, or shielding, cross¬ 
members can be added with Z-shaped 
(double angles) strips to hold them in 
place. 

Front, side and rear panels in match¬ 
ing dimensions, along with neatly finish¬ 
ed covers and bottom-plates, make an 
attractive cabinet around the completed 
unit. 

There are several advantages with this 
type of chassis construction. It is easy 
to rebuild and enlarge the chassis in 
any dimension. The standard size of the 
chassis plates makes it possible to trans¬ 
fer, for example, a power supply, audio 
section or IF amplifier from one chassis 
to another. It is much easier to work 
with the flat sheet-metal chassis plate, 
when mounting components and solder¬ 
ing leads, than it is in a chassis which 
is bent into a U-shapc. 



Betiding aluminium. Wooden 
blocks between the vyce jaws and 
under the hammer face protect 
the aluminium surface. 

Where such a sectional chassis is used, 
the sheet-metal work is reduced to 
selecting side pieces (chassis frame) to 
give the desired dimensions. The frame 
is held together by four angle strips and 
sheetmetai screws. Then flat sheetmetal 
f pieces (chassis-plates) are selected for the 
power supply, IF strip, audio stages, etc. 
When completely wired these are attach¬ 
ed to the chassis-frame with more sheet- 
metal screws. When finished the chassis 
is closed in with a bottom-plate that 
has rubber feet to prevent slipping and 
scratching. Finally the front and back 
panels and cover are added. 

Instead of the sheetmetal chassis- 
plates, perforated boardis made of in¬ 
sulating material and having the same 
dimensions may be used with advantage. 

There are a number of commercial 
boards available based on ‘this idea. The 
simplest is as already described; insulat¬ 
ing board punched with a regular pattern 


of holes into which can be inserted eye¬ 
lets, eyeletted solder lugs, etc., in what¬ 
ever pattern suits the immediate require¬ 
ment. (“Zephyrboard” is an example of 
this.) 

Another version uses a similar ar¬ 
rangement of holes in insulating board 
but also has a pattern of copper strips 
on one side. These may be used as 
conductors between any two holes in the 

SPECIAL TOOL 




< 0 ] 



Special tools are available for 
setting tubular rivets and solder 
lugs (upper diagram). However , a 
good job can be done using only 
a punch and hammer (lower 
diagram). 

same row. With careful planning, u 
complete circuit can be constructed with 
little additional wiring. As with the 
previous material, various items of hard¬ 
ware— eyelets, solder lugs, etc. — are 
available. (“Veroboard” is an example of 
this material). 

A much more elaborate system em¬ 
ploys punched insulating sheet similar 
to the first material described, together 
with aluminium chassis sides which lock 
together with patent clips, and an ex¬ 
tensive range of hardware. The latter 
includes spring terminals, stand-off in¬ 
sulators, clip terminals for pigtails, tran¬ 
sistor sockets, and so on. While a 
wonderfully flexible arrangement it is 
also expensive, and would normally be 
suitable only for a professional labora¬ 
tory or classroom. (The “Vector” Ex¬ 
perimenter’s Kit is an example.) 

When using these boards, solder lugs, 
eyelets, etc. are usually arranged so the 
components can be accommodated on 
the top of the board and the wiring 
beneath it. The way of fastening a typi¬ 
cal solder terminal to these boards is 
shown in the illustration. The procedure 
is as follows: Place the terminals, one 
at a time, in the holes, all the lugs being 
on the side to which the components 
are to be attached. Using a centre punch 
and a hammer, the cylindrical portion 
of the terminal is widened, without em¬ 
ploying too much force. Finally this 
conical portion is flattened out, thereby 
riveting the lug firmly to the board. 


UNITED TRADE SALES 

PTY. LTD. 

MILLER IF STRIPS 

455 Kc at 6DB 

Centre Frequency 455 Kc plus or 
minus 2 Kc. 

Transistorised, $8.70 each. 
AUDIOCRAFT SPEAKER 
Enclosures filled with two Rola 
8 CMX Speakers, 20 x 13 x 7, 

$38 each. 

L.S.G.11 SIGNAL GENERATORS. 

120 Kc to 350 Me. $30 each. 

WIRE WOUND 
POTENTIOMETERS. 

Wide range available from 5 ohms to 
100 K. ohms. 40c each. 

RESISTORS 

Carbon i and 1 watt $2 per 100. 

CAPACITORS. 

Assorted values Mica and Ceramic, 
80 for $2. 

KYORITSU V.T.V.M. 

Model K142. 

Ranges 1.5v—5v—15v—50c—150v— 
500v—l,500v AC and DC. Resistance 
Rx 1 x 10 x 100 x IK x 10K x 100K 
x 1 meg. $50. 

VALVES. 6AL5. 

20c. 

6AC7, 12 for $2. 6J6. 50c. 815, $1. 
6AM5, 50c. 7C7, 10c. 6C4, 50c. 
6FQ5, 50c. TZ40, $1.25. 

SPECIAL. 

416B Planar Triodes Hot front end 
tubes, excellent on 432 Me, only $4. 

VARIACS. 

115v, 18A, $18 each or $32 pair. 
TRANSCEIVERS. 

Eico 753 55B Transceiver Triband 
solid state VFO, 180 watts. P.EP all 
modes. Kit $328.78 inc. tax. 

FIRST RELEASE. 
IMPORTED lOOKc XTAL 
CALIBRATORS. 

Size 21in x Uin. contains 100 Kc 
xtal, 2 transistors on printed circuit 
board. Ideal for communications RX, 

$ 22 . 

ALL Prices Freight and Packing 
Extra. 


APOLOGY 

We wish to apologise to our 
many customers who have been 
disappointed due to stocks of dis¬ 
posal goods being exhausted by 
publication date. Copy must be 
supplied six weeks prior. Ample 
supply of above goods is avail¬ 
able. 


FOR SURPLUS ELECTRONIC 
EQUIPMENT, SEE ADVERT. IN 
“AMATEUR RADIO.” 

UNITED TRADE SALES 

PTY. LTD. 

280 LONSDALE STREET, 
MELBOURNE. Phone 32-3815 

(opposite Myers) 
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A 250-WATT SSB 
LINEAR AMPLIFIER 


The new 250-watt linear amplifier shown , 
this month, without its companion trans¬ 
mitter/exciter. Note the generous feet , 
which are a “must" if adequate air circu¬ 
lation is to be maintained through the 
perforated metal case. 


In last month's issue, we introduced this new 250-watt 
linear amplifier, giving the design backround, the circuit and 
the physical layout. In this second and concluding instal¬ 
ment, the author suggests appropriate wiring methods, the 
setting-up procedure and a dummy load to facilitate final 

adjustment. 

By Ian Pogson — Part Two 


So much for the general layout and the chassis. The TT21 valve sockets 

other details. We are now in a position should be mounted with the stand-off 

to consider the assembly and wiring, pillars and care must be taken to see 

This will be covered in some detail, that pins 1 and 8 are facing towards 

so that you may duplicate as nearly the front, 
as possible, these points of the proto¬ 


type. 

Perhaps the best place to start would 
be to wire up the three boards. The 
board for the HT supply is made longer 
by two extra pairs of lugs. This is to 
accommodate the mounting screws, with¬ 
out getting too close to the high-voltage 
components. Another point to watch on 
this boaird, is mounting of the .OOluF, 
5KV ceramic capacitor. This should be 
stood clear of other components or lugs, 
by at least l/8ini. 

The board for the filter compo¬ 
nents for the 300V regulated and the 
bias supplies, is straightforward. How¬ 
ever, the 1.5K and 3.3K resistors should 
be stood off and clear of adjacent elec- 
trolytics. 

The third board is used mostly for 
transformer terminations and the dia¬ 
gram is self-explanatory. At one end, 
the control grid and screen grid compo¬ 
nents are mounted and the only item 
needing comment is the input transfor¬ 
mer. We have tried both Mullard and 
Ducon toroidal formers and either one 
is satisfactory. 

The Mullard former is nylon covered 
type FX3012. The secondary winding is 
put on first and consists of 10 turns of 
24-gauge enamelled wire. This winding 
occupies a little over half the former. 
The primary winding is wound over the 
top of the secondary, and consists of 
5 turns of the same wire. 

The Ducon former, of Q2 material 
has a secondary winding consisting of 
22 turns, and this occupies about 2/3 
of the former. The primary winding is 
wound over the top of the secondary 
and consists of 11 turns of the same 
wire. 

Having made up the three boards, a 
start can be made on the assembly of 


The two 7-pin sockets for the voltage 
regulator tubes are mounted preferably 
with pin 7 towards the front. Under the 
nuts for the socket furthest from the 
back, two cable clamps are 
needed. These and all other clamps which 
will be mentioned later, are Utilux type 
H968. Also, under the nut of the other 
socket, and nearest the front, a solder 
lug is needed. 

At this stage, all the rubber grom¬ 
mets should be fitted, along with the 



This board contains components 
for the bias and screen supplies. 
The main point to watch is that 
the two 5-watt resistors are kept 
in the clear. 


under-chassis relay and the components 
along the back skirt of the chassis. If 
the coax sockets used for the input and 
output are insulated, they should be pro¬ 
vided with a solder lug each, under one 
of the fixing screws. 

Next comes the wiring board which 
is on the chassis centre line When 
mounting the board containing the HT 
rectifier components, notice that one of 
its fixing screws also holds one lug of 
an HT electrolytic. Similarly, when 
mounting the third wiring board, one 
of its fixing screws is also used for 
one lug of the bias supply transformer. 

Now fix the power transformer and 
the remaining two HT electrolytics. 
When mounting the two electrolytics 
which have to be insulated, they may 
be done as we have suggested, or by 
any other means which the constructor 
may consider to suit his purpose best. 
Next, the above-chassis relay is mounted 
on a pair of stand-off pillars. This can 
be followed by the HT feed RF choke. 

By this time, the flying leads of the 
two transformers will be getting in the 
way. All these leads may be terminated 
on the wiring boards, as indicated in 
the appropriate diagrams. At this stage, 
some other wiring will suggest itself 
and may be done. 

A vital aspect of the wiring is the 
single earth point on the chassis, be¬ 
tween the two valves. In addition, all 
leads to this point concerned with the 
RF tuned circuits, are run in copper 
strip, from 3/8in to lin wide and 16 or 
18 gauge. This is to keep the inductance 
of these leads to a minimum. 

There are two of these strips under¬ 
neath the chassis and they are the 
cathode leads to earth. You will need 
two pieces of copper strip about 34in 
long. They need to be bent slightly at 
each end and this can be seen from 
the picture At the end which is fixed 
to the chassis, a hole is drilled and 
the strip is actually screwed down. This 
end of the strip should be tinned before 
fixing. The end at the socket, is actually 
soldered to pins 1 and 8. 

Having done this, the heater pin on 
each socket and nearest the centre line, 
is strapped to the adjacent earth pin. 
Each screen grid (pin 4) is bypassed 
to pin 8, with three .OluF ceramic capa¬ 
citors in parallel. Pins 4 are tied together 
with heavy gauge tinned copper wire and 
from the centre, a 2.5mH RF choke 
is run to the wiring board. Pins 6 are 
also strapped with heavy wire. Another 
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PROBLEMS OF VERTICAL POLARISATION 


A subject currently causing concern in all sections of the TV 
industry is the use of vertical aerial polarisation in some 
areas. Many people who live in these areas claim that it is 
causing multiple ghosting, poor coverage and similar troubles. 
This article discusses the reason for the dual system, the 
problems which have been encountered, and the current moves 
to minimise them. 

By W. M. Ferris/ M.I.R.E.E. 


There are several systems of electro¬ 
magnetic wave polarisation in use 
throughout the world. For television 
transmission and reception two systems 
are used, horizontal and vertical. 

A radiated signal consists of mutu¬ 
ally perpendicular electric and magnetic 
lines of force, the polarity of each being 
determined by the direction of current 
flow in the transmitting aerial when the 
signal is transmitted. This direction of 
current flow denotes the field, i.e. the 
field produced by horizontal currents in 
the antenna is a “horizontally polarised” 
field. Simlilarly, the field produced by 
vertical currents in the antenna 
is a “vertically polarised” field. The wave 
is said to be polarised in the direction 
of the electric lines of force (or the E 
plane). 

If a receiving dipole is suspended in 
the fields radiated from a horizontal 
transmitting dipole so that it is parallel 
with the radiating dipole, it is then in 
line with the electric field and hence of 
the same polarisation. As the wavefront 
passes the receiving dipole, an alternating 
current is generated in the receiving 
dipole by the successive fields passing 
through it. 

If the receiving dipole is now rotated 
from the horizontal to the vertical, it 
loses horizontal length in relation to the 
transmitting dipole, and less alternating 
current will be induced in it. When the 
dipole reaches a vertical position, it has 
no length in the horizontal plane and 
very little current will be generated in 
it. 

Again if the receiving dipole is rota¬ 
ted from its original horizontal position, 
so that it i's pointing end-ways to the 
transmitting dipole, the same result will 
occur, i.e. the current induced in the 
receiving dipole will once again fall to 
a very low value. 

So. for maximum signal pick-up, the 
receiving dipole must normally be paral¬ 
lel to and in the same plane as the 
transmitting dipole — or, in other words, 
must have the same polarisation as the 
transmitting antenna. 

Although, in general, the wave polari¬ 
sation remains constant during its travel, 
the polarisation over long distances, and 
for other reasons, can change from any¬ 
thing between horizontal and vertical. 
In many cases, also, the polarisation is 
not fixed but can continually rotate. 
When this condition occurs, the wave is 
said to be eliptically polarised. 

Some countries use only one system 


* Director, Channel Master Pty. Ltd., 
Brookvale N.S.W. 


for TV. Others have both in operation. 

The United States, with by far the 
world’s greatest number of TV trans¬ 
mitters and receivers, is the best example 
of a one polarity (horizontal) system. 
In Great Britain, where a vertically 
polarised system predominated many 
years ago, horizontal polarity has also 
been introduced. Of 69 stations listed 
in 1966. 38 are vertically polarised and 
31 are horizontal. European countries 
use mostly the horizontal system, as do 
Japan, Canada, New Zealand and the 
majority of other countries. 

Australia has about 80 per cent of 
TV areas served with a hori¬ 
zontally polarised system and 20 per 
cent with vertical. This dual polarity 
method was selected many years ago and 
the reasons are set out in the following 
extracts from the Australian Broadcast¬ 
ing Control Board’s 7th Annual Report 
issued on June 30, 1955, viz.: 

“144. In preparing the frequency as¬ 
signment plan, the Board has, 
as far as practicable, kept the spacing 
between co-channel and adjacent chan¬ 
nel stations greater than the following 
minimum values: 

Miles 

Co-channel same polarisation; 

100KW. 170 

Co-channel different polarisation; 

100KW. 135 

Co-channel same polarisation; 

100KW. and 14KW. 140 

100KW. and 1KW. 120 

Co-channel different polarisation; 

100KW. horizontal \ 

1-KW. vertical J 1UU 

Adjacent channel; 

100KW. 60 

“145. The proposed separations con¬ 
form with practice overseas and have 
been determined in the light of all avail¬ 
able information on tropospheric pro¬ 
pagation of very high frequencies. There 
may be some interference between sta¬ 
tions operating on common channels in 
areas where the signal is relatively weak, 
but this is inevitable if the most effective 
use is to be made of the available VHF 
channels. In such areas it will probably 
be the general practice for receivers to 
be associated with directional receiving 
aerials to increase the strength of signal 
available. These aerials have the addi¬ 
tional useful characteristic of reducing 
the effect of the interference resulting 
from common channel operation. The 
separations assume the use of offset car¬ 
riers, a technique which reduces inter¬ 
ference between co-channel stations. It 
is proposed to work out details of offset 
carrier spacings when the frequency plan 
has been completed. Stations operating 


on channel 1, sufficiently far apart, could 
be subject to interference transmitted by 
means of the F layer of the ionosphere, 
particularly during the high sunspot 
period of the eleven-year cycle. The most 
distant stations in the plan using channel 
1 are Maryborough (Queensland) and 
Geelong, and these are not far enough 
apart to involve serious F layer inter¬ 
ference. A further possible source of 
interference could be by means of spor¬ 
adic E layer transmission on channels 
1 and 2 but it is expected that such inter¬ 
ference will be of lower intensity general¬ 
ly than is tropospheric interference with 
the separations adopted for co-channel 
stations in the plan. 

“146. The technical standards which 
are referred to in paragraph 161 specify 
that the polarisation of radiators should, 
as a general rule, be horizontal. How¬ 
ever, in the case of two stations oper¬ 
ating on the same channel, there is some 
advantage to be gained if one uses hori¬ 
zontal polarisation and the other 
vertical polarisation, because the dis¬ 
tance between the stations can be 
reduced without any increase in interfer¬ 
ence. It is desirable, however, to avoid 
the use of different polarisation by sta¬ 
tions located in the same area as that 
would necessitate the use of two receiv¬ 
ing aerials to ensure satisfactory recep¬ 
tion. Apart from this consideration there 
are no serious objections to the use of 
different polarisations, and because of 
the advantages to be gained from the 
reduced separation between co-channel 
stations, provision has been made, as 
will be seen in the preceding paragraph, 
in the frequency assignment plan for the 
use of vertical polarisation in some in¬ 
stances. Some overlap of signals from 
stations using vertical and 'horizontal 
polarisation is inevitable, but in any 
areas where this occurs, viewers will, 
under the plan, be assured of reception 
of all least two services from stations 
using the same type of polarisation.” 

From the foregoing it can be seen that 
a dual polarity system was officially con¬ 
sidered a desirable method at that time 
to permit a maximum number of stations 
to be allocated to the limited number 
of channels then available, i.e. 10 in 
the original Australian plan. In addition, 
it does appear that the A.B.C.B. had 
some regard to the cost of receiv¬ 
ing antenna and its installation and it 
is true to say the cost of an efficient 
highly directive antenna was rather more 
over 10 years ago. But this is relative 
because so too was the cost of a TV 
receiver a decade and more ago. 

Unfortunately the supposed advantages 
of a dual polarity system have not 
always been apparent in practice for 
Australian conditions. Moreover, oft- 
repeated statements that there is little, 
if any, difference in regard to propaga¬ 
tion and/or multi-path reflections (ghost¬ 
ing) between horizontal and vertical 
polarisations, is certainly not borne out 
by many tests made by Channel Master 
survey teams, other TV antenna and set 
manufacturers, and service companies in 
all vertically polarised areas. 

Since the first vertically polarised trans¬ 
missions commenced in Australia, many 
complaints of poor reception such as 
“snowy” or “ghosting” pictures, or both. 
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. the " Hot-Carrier" Diode 


In the normal P-N semiconductor junc¬ 
tion it may be recalled that holes and 
electrons are injected across the junction, 
leaving the material in which they are 
the “majority” carriers and entering the 
material in which they become the “mino¬ 
rity” carriers. Hence the appearance of 
“minority” carriers in each material is an 
essential concomitant of the flow of cur¬ 
rent. 

However, the presence of the minority 
carriers in the materials causes embarass- 
ment when it is desired to obtain a rapid 
response in junction current to a change 
or reversal of the applied bias. For ex¬ 
ample if the applied bias is suddenly 
reversed the current does mot fall im¬ 
mediately to its usual near-zero reverse- 
bias value, but reverses and continues un¬ 
til all the carriers which were “trapped” 
on -their “minority” side of the junction 
stream back to their “majority” side. 

Because this flow of reverse current 
lowers rectification efficiency rf the diode 
is used as a high frequency detector 
and also increases the “'turn-off” time 
unduly where the diode is used as a 
switch, much work has been done in an 
effort to minimise the effective ‘‘mino¬ 
rity carrier lifetime” and hence minimise 
the stored carriers which result in delay 
in junction current response. 

As we have seen in a previous article 
(January, 1967) one way of tackling the 
problem is to control the doping levels 
so that the minority carriers are confined 
to very narrow regions in the immedi¬ 
ate vicinity of the junction. This gives 
the junction a considerably reduced 
transition time so that, after a short time, 
the reverse current “snaps” back to its 
usual near-zero value instead of 
approaching the latter exponentially. 
Diodes which are designed in this way 
are called snap-off or step-recovery 
diodes. 

A somewhat different approach to the 
problem results in the so-called hot- 
carrier diode. This gets its name from 
the fact that the conduction carriers used 
are at a relatively 'high energy level com¬ 
pared with those in the remainder of the 
material, and are therefore comparative¬ 
ly “hot.” 

The hot carrier diode differs from both 
the normal and snap-off diodes in that the 
junction is a metal-semiconductor one 
rather than between two semiconductor 
materials. Also the conduction is via 
majority carriers, usually electrons be¬ 
cause these have a higher mobility in 
the semiconductor material than 
do holes. Hence the usual hot-carrier 
diode consists of an N-type/metal junc¬ 
tion. 

The metal and semiconductor materi¬ 
als are chosen so that they have differ¬ 
ing “work functions” — where the work 
function of a material describes the 
amount of energy required to completely 
remove an electron from its surface. 
Hence by selecting the metal and semi¬ 
conductor to have differing work func- 
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tions the effect is that electrons will be 
more easily transported in one direction 
across the interface than in the other. 
The “preferred” direction is from the 
N-type semiconductor to the metal, as 
the work function of the semiconductor 
is less than that of the metal. 

As a result of the differing work func¬ 
tions, with zero external bias applied, 
there exists at the interface a potential 
barrier very similar to that set up in a 
normal P-N junction (“Schottky Bar¬ 
rier”). Electrons flow from the semi¬ 
conductor to the metal only until an 
equilibrium is set up with the metal 
negatively charged relative to the semi¬ 
conductor. 

If an external bias is applied with a 
polarity such that the metal is made 
positive with respect to the semiconduc¬ 
tor, the equilibrium is disturbed. The 


effective potential barrier is reduced, and 
electrons flow readily into the metal. 
Hence the diode conducts easily and this 
bias polarity amounts to forward bias¬ 
ing. 

Application of external bias in the 
opposite direction merely adds to the ex¬ 
isting potential barrier. The metal is 
made even more negative with respect 
to the semiconductor, and hence elect¬ 
ions are repelled from it. Negligible cur¬ 
rent flows, so that this bias polarity 
corresponds to reverse biasing. 

In the forward bias condition electrons 
are injected into the metal with an initial 
energy level substantially above tihait of 
the metal’s free electrons — hence the 
term “hot.” However once in the metal 
the hot electrons give up their excess 
energy in an exceedingly short time: 
about one-tenth of a picosecond 
(lpS=10 _ii sec). After this time they be¬ 
come part of the sea of free electrons in 
the metal. 

As the current flow is almost com¬ 
pletely by means of electrons progressing 
from the semiconductor to 'the metal, a 
change in bias produces a much faster 
current response than with a normal 
P-N junction. There is negligible minority 
carrier density in the semi-conductor, 
and hence the interface has a very low 
stored charge. Storage time Ts for hpt- 
carrier diodes currently available varies 
from 200pS down to values too small 
to be measured with present techniques. 

Most hot-carrier diodes currently pro¬ 
duced are epitaxial silicon devices. The 
basic construction of a typical modern 
device is shown in the diagram. (J R.) D 



MULTIMETER 

D.C. Sensitivity—20,000 Ohms/Volt 


Model 

MX64A 


FEATURES: 


• Press-button Overload 
Cut-out Relay. 

• Single Knob Opera¬ 
tion. 

• 6-inch Mirror Scale. 

• Two-terminal operation 
(to 1,000 V.) 


• Semi-hard Rubber 
Housing. 

• Taut Band Suspen¬ 
sion. 

• Accessible Battery 
Compartment. 



RANGES: 

A.C. & D.C. Volts to 
3,000V. (12 Ranges) 

A.C. & D.C. Amperes to 
10 Amp. (10 Ranges) 
Ohms (to 50 Megohms) 
(3 Ranges) 
dB Ranges (6 Ranges) 


LIFE SERVICE 

Model 64A is made in 
Australia (25 years’ 
experience) and is 
backed by Factory Ser¬ 
vice. Do not under¬ 
estimate this advantage. 


Price: $95‘00 

Plus 12%% Sales Tax. TERMS AVAILABLE. 
Send for full details 

PATON ELECTRICAL PTY. LTD. 

90-94 Victoria Street, ASHFIELD, N.S.W. 71 0391 
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PRICES OF ORTOFON CARTRIDGE 
SLASHED! 

The popular top quality Ortofon SPU-Gf-E 
cartridge sells for $A63 in the United 
Kingdom . . . now it's available in Kneel 
Stereo Centres for only $36.50. This cart¬ 
ridge features an elliptical diamond stylus 
and is favoured by professional users through¬ 
out Australia. If supplied complete with the 
Ortofon SMG-212 tone arm Encel price is only 
$59.50. This unique Encel offer must attract 
music lovers wishing to up- r r 

grade existing equipment eco- 3 Kft ill 
nomically. Ortofon SPU-GT-E. *F^**«**V 


HEAR THE NEW DECCA-KELEY 
“MINI” ENCLOSURE! 

Where a bookshelf enclosure is necessary we 
recommend the new “Mini” with its extended 
bass response and remarkable sensitivity. Mass¬ 
ive magnets are employed on both bass and 
tweeter speakers . . . overall size is 16" x 10 " 
x 7+". Handling capacity is 15 watts R.M.S. A 
rigid piston type diaphragm is used f j- 

in the bass reproducer. Cabinets jhj 
are beautifully finished in teak . 


NEW JANSZEN SPEAKER 
SYSTEMS WITH ELECTROSTATIC 
ELEMENTS 

The all new Janszen Z600 speaker system is 
revolutionary in design and construction — 
provides a magnificent “transparent” sound. 
Response is 30 to beyond 30.000 Hz. The 
natural treble response results from the use of 
Series 130 Janszen mid/high range radiators— 
electrostatic units with 176 push-pull sheathed 
conductors. The bass reproducer is the Janszen 
Model 350B dynamic. Impedance is 8 ohms 
only. Encel price is $178 for the Z600 . . . 
and the cabinet can only be described as a 
masterpiece. Finish is oiled wal- <3*ITT© 
nut. Truly an audiophile's delight. \ | / X 
Ask for copies of elated reviews . B # W 


SPECIAL! 

A.K.G. STEREO MICROPHONES 

A.K.G. Model D 66 stereo microphones provide 
excellent performance and have enjoyed favour¬ 
able comment in reviews in such publications 
as the “Tape Recorder”, etc. 

Encel price including sales tax is \ 
now only .... . ...... . *r ** * 


NEW “SONICS” STEREO 
HEADSETS . .. MODEL HS-303 

Suitable for mono or stereo reproduction, 
“Sonics” headphones have a frequency response 
of 30-15,000 Hz. 8 ohm impedance and levels 
of up to 0.5 watts may be used. Foam rubber 
earpads provide comfort and reduce outside 
noise. Ideal for all high fidelity £ 4 « j“/V 
personalised listening. Outstand- 311 jU 
ing value at ..-.. 


TANDBERG “SERIES 12” 
RECORDERS AVAILABLE FOR 
IMMEDIATE DELIVERY! 

This professional stereo recorder has proved 
to be a best-seller and stocks have been in one 
door and out the other . . . but now delivery 
is immediate. Write for trade-in valuations 
or an EMQ. Your great leap forward to 
Tandberg would cost less than you imagined 
at Encel Stereo Centres . . . 


GET THE ENCEL FACTS 

Pamphlets and technical specifications are 
usually available for most Encel merchandise. 
Write or call for further information. 


MICRO TONE ARMS 

Few products have been received by the 
purchasing public quite as enthusiastically as 
MICRO tone amis and cartridges . . . per¬ 
formance easily justifies the use of the best 
available amplifiers and speaker systems. 

Finish is impeccable — MICRO precision 

engineering is without equal in this price 
category. All arms accept standard Ortofon 

and SME shells; vertical and lateral friction 
is estimated at less than 20 milligrams. Model 
MA 88 (16") costs $35.50 — MA 77 (14") 
and MA 77S (12") are Encel priced at $29.50. 
Read the reviews in your April ’66 copy of 
“Electronics Australia” . . . and in Hi-Fi 
News”, February. 1966. Ask JTft 

for copies of these enthusiastic j / 7 
reports. From ^ 


THE NEW COSMOS SW-30C 
STEREO AMPLIFIER 

8 watts R.M.S. or 15 watts I.ft.F.M. per chan¬ 
nel. P.P. 6 BM 8 *s. Wide frequency response. 
Speaker matching 4. 8 and 15 ft f r* A 
ohms. Sens, for p.u. 5 mV. \#%W jlJ 
Headphone jack. Encel price ... 


LOW PRICED CERAMIC 
CARTRIDGE FOR BUDGET 
CONSCIOUS MUSIC LOVERS! 

Now the well known Micro Model SC301 
Ceramic Stereo Cartridge with diamond stylus 
is available for only $6.90. Frequency response 
is 20-15.000 Hz. Tracking 

angle is 15°. This popular & f ft A 
stereo cartridge is A 1 value 


NOW AVAILABLE . . . 
TRUVOX TAPE DECKS! 

At last the rugged and proven TRUVOX 
tape decks are available in Australia in 
mono and stereo, two and four track con¬ 
figuration ... and Ejncel prices are most 
attractive. No longer need you wait to have 
your tape recorder . . . look at these prices! 
These decks are identical to those used in the 
models R102-4. PD 102-4. 

D104 four track mono rA 

Re-plays stereo tapes. \xQ Sfl 
D102 two track mono .. 


D106 two track stereo . 

D108 four track steero 


$99.50 


LOW PRICED SOLID STATE 
STEREO AMPLIFIER BY “SOUND”! 

Just released! Model SAQ-202B ... 6 watts 
RMS per channel, separate bass and treble 
controls, input sensitivity is 100 mV for pick¬ 
up. tuner and auxiliary. In attractive metal 
case. Frcqency response is m 

30-20,000 Hz plus or minus 3 db. 3*1 7 

12 transistors. Encel price ._ ...... * 

IMPORTANT: Special C ft 

model with 4mV sensitivity for 
magnetic pick ups. Encel price _ Jf 


NEW CONNOISSEUR TONE ARM 
—MODEL SAU-2 

A completely new model in a slightly higher 
price bracket than the Model SAU-1 which has 
been so popular. Gimbal mountings set at 
45/45. automatic bias compensator, hydraulic 
lowering device, lightweight head shell, adjust¬ 
able height. 0-6 grams precision stylus pressure 
adjustment . . . these are major features. Ask 
for copies of reviews. U K. fk jr g\ 

price is $A29.42 . . . Encel N/W *)lj 

price including sales tax is ._. *r*-^***w 

LEAK MINI SANDWICH 
ENCLOSURES NOW IN STOCK! 

With a performance parallel to the full sized 
Leak Sandwich excepting only the lowest oc¬ 
tave, the new Mini appeals to enthusiasts 
because of its modest size Write for an EMQ 
or a trade-in valuation 


IMPROVE STANDARDS WHEN 
RECORDING—DEMAGNETISE! 

Two new tape head demagnetises are now 
available . . . the single probe is Encel priced 
at $3.50 and the double probe only $3.00. 
Recording heads may be demagnetised in a 
few seconds and quality of recordings im¬ 
proved considerably. Essential for all tape 
enthusiasts. 


MICRO DUST PICK-UPS 



Two models available — as illustrated 
and a special model for at- 
tachment to record changing \ J 


THE FABULOUS LUX SQ-101 
SOLID STATE STEREO 
AMPLIFIER WITH SILICON 
TRANSISTORS AND 80 WATTS 
PEAK POWER OUTPUT! 

The first large shipment of Lux SQ 101 
stereo amplifiers lasted less than fourteen 
days . . . for the audio excellence of this 
line silicon transistor unit is obvious, even to 
the untrained ear. Distortion is negligible 
at normal room listening levels . . . sensitivity 
is as low as 1.8 mV., magnetic pick-up sens, 
being 3.5 mV. High cut (scratch filter), low 
boost (loudness control), tape monitor, speaker 
switch, headphone jack—these features are all 
additional to the normal mode and function 
controls. Unique bass and treble circuitry per¬ 
mits changeable crossover frequencies for both 
high and low ranges, thereby offering com¬ 
plete tone control. 

Frequency response is 15-50,000 Hz., plus 
or minus 2 db. 

Power output: Speaker impedance 16 ohms. 
15 watts RMS in each channel. 

Speaker impedance 8 ohms. 20 watts RMS in 
each channel. 

Speaker impedance 4 ohms. 25 watts RMS 
in each channel. 

(At 4 ohms peak power rating is 50 watts 
I.H.F.M. in each channel—or 180 watts 
I.H.F.M. total.) 

The Lux Corporation is recognised as one 
of Japan’s leading electronics manufacturers 
. . . . being contractors for the Olympic 

Games Stadium in Tokyo and tf* 4 Qft 
suppliers to the NHK Broadcasting XIXW 
Network .Encel price (£94/10/-) ...... ** 1 ^ * 


DUAL TURNTABLES 
DRASTICALLY REDUCED! 

Model 1019 — This popular tumtablc/tone 
arm combination is normally 
priced at $139. Encel price is 

now only .. — — — 

Model 1010A — Automatic record changer. 
Normal price is $69.80. Now selling 


$89.50 

changer. 

$52 


MICRO MAGNETIC CARTRIDGES 
OFFER OUTSTANDING VALUE 

The popular Micro magnetic cartridges, the 
models M 2000/5 and the lower priced 
M 1007/G. have proved best selling Encel lines 
and now have many friends. In addition to 
these cartridges Encel Electronics now releases 
the new VF-3000. Two models are available — 
the VF-3000/E with an 0.3 x 0.8 mil. elliptical 
diamond stylus . . . and the VF-3000/5 with a 
conical 0.5 mil. diamond stylus. Frequency 
response of the VF-3000/E is 20-30,000 Hz. and 
the VF-3000/5 20-28,000 Hz. Prices: M 1007/G 
$15.00, M 2000/5 $17.50, VF 3000/E $24.50, 
VF 3000/5 $19.50, 

ENJOY PERSONAL LISTENING 
WITH ELEGA STEREO ’PHONES 

Model DR-62C high fidelity stereo headphones 
provide pleasurable personal listening with rare 
fidelity . . . and noticeable absence of listener 
fatigue Each earpiece has its own volume 
control. Fitted with standard PMG type jack 
— and the ’phones are clearly Q 

marked LEFT and RIGHT. Un- \| < 

usually good Encel value at *** ** 


INCOMPARABLE FERROGRAPH 
TAPE DECKS! 

The new model 6 G Ferrograph four track 
decks — stereo of course — have now arrived 
at Encel Stereo Centres. Three speeds, three 
heads and three motors. All the advantages 
of a world class professional stereo recorder 
can now be yours for a modest outlay. As 
agents for Ferrograph; Encel Electronics price 
for this proven professional tape tflftO 
deck is only $198 including sales / Q 


DECCA-KELLY KARDIOID KITS 

In order to reduce prices the Kardioid is 
now available in component form. The 
Model DK1 bass reproducer, Mk. II Kelly 
Ribbon Tweeter. Acoustic Lens and Crossover 
Network are supplied. Detailed construction 
instructions and illustrations of the enclosure 
are provided. Total price: $109. Cabinets are 
available if required — polished 
and unpolished. Ask for details. 

Components only _ 


$109 


Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St., Sydney. Tel. 294563, 294564 

Ground Floor. 2SM Building 

... ★wholesalers, 

Australia s Greatest Hi-Fi Centre ★ Trade ins accepted. 
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A NOTE ON OVERTONE OSCILLATORS 


Back in March, 1963, we described 
a pair of crystal locked converters to 
cover the amateur 50 and 144MHz 
bands. These converters have been very 
popular and quite a number have been 
made up. 

The crystal oscillator in each case 
is the overtone type known as the 
“Robert Dollar.” This type of oscillator 
provides positive feedback via capacitive 
divider network and is usually quite 
satisfactory for the crystals which have 
been in popular use, particularly the 
FT243. These crystals were not ground 
for overtone operation and so needed a 
“nudge” to make them operate in the 
third overtone mode. 

Since the FT243 and similar types 
of crystals were first introduced, we have 
come a long way in crystal processing 
techniques. A current popular type of 
crystal is gold plated and comes in the 
9tyle “D” holders. Such units are far 
more active than the older counterparts 
and it is often unwise and even danger¬ 
ous to operate them in the old type 
circuits. 

Just recently, we received a letter from 
Mr David Rankin, chief engineer, 
Crystal Division, Pye Pty. Ltd. Mr 
Rankin has some comments on this 
subject and this is substantially what 
he has to say: 

‘The Robert Dollar configuration is 
something of a trap for the inexperi¬ 
enced and, as such, is not to be recom¬ 
mended for general use. It would appear 
that this circuit was designed for the 
FT243 and similar type crystals. Posi¬ 
tive feedback at the overtone frequency 
was applied to ensure that the crystal 
plate started and continued to operate 
on its overtone mode. This was neces¬ 
sary with such types as 'the FT243 with 
pressure mounting, because the crystal 
design was not conducive to good over¬ 
tone operation. 

“Such a severe degree of feedback is 
not necessary with plated type units and, 



Freq. Range (MHz) 

C(pF) 

25 to 35 

56 

35 to 45 

39 

45 to 55 

27 


NOTE: The collector load must be tuned 
to dither two or three times the 
overtone crystal frequency. If out¬ 
put at the overtone frequency is 
required, the load must be a small 
resistor or RF choke. 


VALVE 

OSCILLATOR 



MHz-f LI L2 (RFC) Cl C2 

25 6.7uH 5.0uH lOpF 20pf 
30 4.7 3.2 10 20 


35 3.5 

*35 3.5 

40 2.6 

45 2.1 

50 - 1.7 
*50 1.7 


55 

60 

65 


1.4 

1.2 

1.0 


1.0 

2.4 

1.9 

1.4 

1.0 

3.9 

3.3 
2.7 

2.3 


10 

5 

5 

5 

5 

3 

3 

3 

3 


20 

10 

10 

10 

10 

6 

6 

6 

6 


NOTES: “f” is the overtone, NOT fun¬ 
damental frequency. The -anode load 
resistors (22K) may be replaced 
with a tuned circuit at 2f or 3f 
(never at f) to obtain the multi¬ 
plied output. Lines marked with 
asterisk are alternative figures. 

in fact, can be dangerous. If the feed¬ 
back is excessive, the crystal is grossly 
overdriven at the commencement of 
oscillation. This results in plating being 
thrown off the crystal which could 
result in the crystal oscillating at a 
much higher frequency. Worse still, the 
crystal miay refuse to oscillate at all. 
Indeed, the factory at Pye Pty. Ltd. 
has some to prove this! 

“An important point arising from 
this is: If the feedback is kept within 
limits, this is fair enough; however, 
since the feedback is not really neces¬ 
sary, why have it at all? 

“A copy of a recommended circuit 
is included, which uses a pentode valve. 
Also included is a circuit of a transistor 
version of the oscillator which 
the laboratory is currently working on. 
The valve circuit is well proven but 
at the time of writing, there may be 
some hidden bugs in the transistor 
version.” 

We are including copies of the two 
circuits which have been submitted. 

This information will be of vital 
importance to all who may consider 
building one of the converters referred 
to. In addition, the warning should be 
heeded by all who wish to use the 
modern type crystals in the overtone 
mode. 

Perhaps it would be pertinent to add 
that other feedback types of overtone 
oscillators could be included in these 
comments. One which comes to mind 
is the well-known “Squire” which uses 
inductive feedback. n 


TELESCOPES 

Over 1000 models in stock. Astronomical 
from $19.00 Terrestrial. 30X, from $3.75. 

LOWEST PRICES—WRITE DEPT. E 
FOR FREE ILLUS. CATALOGUE. 

MODEL ET-I, 60mm Equatorial 
refractor — 40, 80, 160 

power, sun filter, erect- 



B INOCULARS 

Quality Optics — supplied with leather 
carrying case and strap. 

8 x 30 $17.75 12 x 50 $23.75 

8 x 40 $19.50 16 x 50 $25.00 

7 x 50 $21.50 20 x 50 $26.00 

10 x 50 $22.75 20 x 65 $48.00 

Fully guaranteed. Add 75c post. 



SEEK OUR EXPERT ADVICE 

AMATEUR ASTRONOMERS SUPPLY CO. 

I la Clarke St., Crows Nest, Sydney 
Phone: 43-4360 
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Our iape Recorder Prices are Lower 
than any Discount House in N.S.W. 


A Complete Range of 
AKAI Speakers and Turntables 

A quality machine deserves quality accessories and that’s why 
Peter Clark stocks a complete range of AKAI Stereo Speaker 
Systems. The obvious choice for magnificent reproduction. 
These speakers are tailor made to deliver every rich clear 
note your AKAI tape recorder has reproduced. Illustrated: 
SW130. 


The AKAI SOUND CENTRE 
135 CasHereagh Street, 61-9874 


135 CASTLEREAGH ST., (1 door from D.J.'s Men's Store). 

Phone 61-9874 

Peter Clark of Magnetic Sound invites you to visit his AKAI Sound Centre. 
The only one of its type in Australia. 850 sq. ft. devoted exclusively to the 
complete AKAI range of superb tape recorders, from the amazing AKAI 
X4 stereo portable to the fantastic AKAI 355. The AKAI centre is in the 
heart of Sydney and is staffed by team of recorder experts. Thinking Tape 
Recorders? Think AKAI from Peter Clarks AKAI Centre! 


AKAI X355 

List £452/5/. 3 

motors, 3-speeds, 4 
heads (including Cross¬ 
field bias), 20 watts per 
channel output. Built- 
in echo chamber effect. 
Trade-in and Terms. 

RECORDING TAPES AT 
WHOLESALE PRICES 


AKAI X4 

List £216. Fully tran¬ 
sistorised stereo-mono. 
Operates battery/mains. 
4-track, 4-speed. Weighs 
only 11.2 lbs. Hear this 
one! Big savings. 

U.S.A. Brand 5 tapes at 1 
1,200ft 25/-, 1,800ft 30/-, 3, 
600rt 18/-, 1,200ft 28/6. 


AKAI 910 

List £101/18/6. Mono 
recorder, available in 
four or two track form. 
2-speed; 3.2 watts out¬ 
put. Built-in P.A. sys¬ 
tem. Trade-in and 
Terms. 

below list. 5in-7in reel 
■t 7in reel 79/6. 5in reel 


AKAI MS 

List £280/6/ 4-speed 
4-track Streo/mono re¬ 
corder with Crossfield 
head. Plays up to 4 
hours. 2 stereo fill-in 
speakers. Big Savings. 


AKAI X300 

List £371/10/. 3- 

speed, 4-track Stereo/ 
mono recorder. Cross¬ 
field heads; 3 hystersis 
synchronous motors 
with direct driven cap¬ 
stan. Trade-in and 
Terms. 


AKAI 1710 

List £161/6/6. 3- 

speed, 4-track stereo/ 
mono recorder. Two 
7in and 5in built-in 
speakers. 3 watts per 
channel. Takes 7in 
reels. Big savings. 


we used are made by Welwyn and they 
are metal oxide type F34, rated at eight 
watts. This gives a maximum dissipa¬ 
tion of 56 watts. 

We fitted the seven resistors into a 
small instant-coffee tin. The resistors are 
spaced equally around and soldered to 
the lid. The other ends are soldered to a 
ring of copper wire, with radials running 
into the centre. A coax socket is fitted 
to the centre of the lid and a heavy 
wire lead runs down to the centre of 
the bottom end. A hole is drilled in 
the lid, alongside the socket, to clear 
a screw about 4BA size. A 
nut is soldered to the outside of the 
lid and over the hole. With a screw 
in this nut, the arrangement is a simple 
pressure-relief arrangement. 

Now all the joints of the tin should 
be filled with a run of solder to prevent 
any leaks The inside of the tin should 
be thoroughly cleaned and the resistors 
and lid should also be cleaned, making 
sure that the soldering resin is removed. 
Methylated spirits may be used for the 
cleaning process. 

Now fill the tin with oil, to such a 
level that it covers the resistor bodies, 
still leaving some space for expansion. 
When fitting the lid, it should be sealed 
with a good gasket cement, to prevent 
leaks. A couple of blobs of solder will 
prevent accidental removal of the lid. 
It is also a good idea to solder around 
the coax socket, to prevent leaks. 

By this time, you will be asking what 
kind of oil to use. Perhaps the best 
choice would be transformer oil, if you 
are able to obtain a small quantity. 
We used Castrol Z10 with complete suc¬ 
cess and this oil should be obtainable 
at all Castrol retailers. The idea of using 
light motor oil should be approached 
with caution, as the additives may ad¬ 
versely affect its use for our purpose. 

Although the resistors are rated at a 
total of 56 watts, when immersed in 
oil they will dissipate up to 150 watts 
or so without trouble. We conclude, 
after using this load, that is quite satis¬ 
factory for the job in hand, but point 
out that the resistors show some evidence 
of reactance, and while this is not seri¬ 
ous, it would upset any attempt at mak¬ 
ing accurate measurements. Another 
point is that the unit is quite small and 
the ability for it to dissipate large 
amounts of power is limited to relatively 
short periods of several minutes at a 
time. This is still sufficient for most 
tests. We have it in mind to make up a 
larger unit and one which will more 
closely approximate a pure resistance. 

Assuming that a load is available and 
a means of driving the amplifier, we are 
now in a position to go through the 
motions of tuning up on each of the 
five bands. The grid should be driven 
such that it is just short of grid current 
and the table will serve as a guide as to 
what may be expected for the other 
meter readings. 

Once this exercise has been negotiated, 
the amplifier may then be fed directly 
into the aerial. More than likely, there 
will be some differences, when compared 
with the dummy load and this will be 
due to the influence of different reactive 
components. 

So there it is. May we suggest that 
you only use the high power unit when 
you are unable to get through with the 
low power. You will be doing a service 
to your fellow amateurs by keeping 
QRM to a minimum. O 
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2KV ceramic capacitor is mounted above 
chassis, between the cold end of the 
RF choke and a lug on the main earth 
point. At this stage, the rest of the 
wiring under the chassis, which includes 
metering, can be completed. 

Above the chassis again, we turn to 
the plate lead assembly. For plate clips, 
we used two pairs of cable clamps of the 
type previously mentioned. It is neces¬ 
sary to re-shape the radiused section, 
so that the pair will clamp the plate 
cap neatly and firmly. The clamps are 
held on the leads with l/8in screws and 
nuts. Before drilling the clearance holes 


Here is a close- 
up of the simple 
dummy load 
which we used to 
make the initial 
tests on the amp¬ 
lifier .. It is sup¬ 
rising how much 
power these res¬ 
istors can dissi¬ 
pate when im¬ 
mersed in oil 


Having completed the construction and 
before putting the unit through its pre¬ 
liminary tuning adjustments, it would be 
wise to check the wiring and supply 
voltages, before the TT21s are placed 
in their sockets. The heaters should be 
set as closely as possible to 6.3 volts. 
No trouble should be had with the 300 
volt regulated screen supply. The nega¬ 
tive bias voltage for the grids should be 
set to about 40 volts for a start. The 
high tension will probably be somewhere 
between 1050 and 1100 volts, off load. 

After these checks and having swit¬ 
ched off, make sure that the high ten¬ 



in the lead ends, it is a good idea to 
tin the lead back for 3/8 to ±in. 

For leads, we used a piece of flattened 
copper braid, taken from a piece of 
7/16in O.D. coax. A piece about 4iin 
long is needed. Before soldering the 
centre of the lead to the top of the RF 
choke, we fixed it first by threading a 
piece of tinned copper wire through it 
and the terminating hole in the choke 
former. This joint is then soldered. If 
braid is not forthcoming, then a thin 
strip of copper would be just as good. 
Brass shim may be used but it is not 
academically correct to do so. 

The two lugs provided on the stator 
plates of the Eddystone tuning capacitor, 
are fixed under the nut nearest to—and 
with one extended horizontally towards 
—the 2-gang capacitor. The ,0022uF 
2KV mica capacitor is then swung 
directly from the top of the RF choke, 
to the horizontal lug. 

The last item to be installed is the 
modified coil and switch unit. In doing 
so, there are three leads which are run 
from it. An earth lead runs from the 
wafer nearest the clicker plate, to the 
earth lug which was previously screwed 
to the top front of the 2-gang capacitor. 
A lead is run from the. end of the coil 
over the two gang to the strap tying the 
two sections of the gang together. The 
third lead runs from the other end of 
the coil, to the second lug on the tuning 
capacitor. These leads should all be run 
directly and this makes them quite short. 


sion filter capacitors have dischargjed, 
before fitting the TT21s. With power 
applied again, the plaite current should 
be adjusted to 70mA, by a slight adjust¬ 
ment of the bias potentiometer. The 
screen current should show a value of 
about 0.5mA. 

Before carrying out any further tests 
and adjustments, one point is stressed. 
The TT21 valves will be asked to dissi¬ 
pate a lot of heat during these prelimi¬ 
nary adjustments and ample provision 
must be made to see that the heat, will 
be carried away as quickly as possible. 
A large clearance hole has been provided 
around the valves, but these will be use¬ 
less unless the air is allowed ito flow 
in from underneath and out through the 
top. Even if a cabinet is not being ulsed 
at the time, the chassis should be prop¬ 
ped up, to allow the air in. If a cabinet 
is fitted, holes must be provided under 
each valve socket and more in the top 
of the cabinet. 

DUMMY LOAD 

All adjustments should be made, with 
the output of the amplifier fed into a 
dummy load, capable of dissipating up 
to 150 watts or so. If you do not have 
such a device, we suggest that you make 
one before proceeding. We made all 
our checks with the load as pictured. 

This load is made up with seven, 500- 
ohm resistors in parallel. This gives a 
load resistance of 71.5 ohms, which is a 
convenient value. The resistors which 



PRINTED CIRCUITS 
AID 

AUSTRALIAN INDUSTRY! 


Applications for printed circuits from 
Precision Windings in industry are 
growing daily . . . it’s simply amazing 
how many leading electronic and de¬ 
sign engineers specify “Precision 
Windings” boards. PW’s photographic 
process does have many advantages 
. . . small numbers may be manu¬ 
factured economically . . . definition 
and detail are crisp and clear . . . 
negatives are readily available for al¬ 
terations . . . and tarnishing is pre¬ 
vented by a protective over-coating. 
Above all the PW process offers 
quality control at every stage of 
manufacture. This is why more and 
more industrial organisations are 
coming to Precision Windings for up 
to the minute technical advice and 
prompt, dependable deliveries. 

AND FOR THE HOBBYIST! 

Don't worry . . . we’re not neglecting 
our many friends who want a single 
circuit board. Send a stamped addressed 
envelope for our free folder on “How 
to prepare artwork’’ and for our price 
list. It matters little if you want one or 
a thousand boards , . . PW’s price is 
most attractive. Many “Electronics Aus¬ 
tralia’’ designs are kept in stock and 
delivery is immediate. Special printed 
circuits are normally despatched wfthin 
7 days of receipt of your artwork. Art¬ 
work aids in the form of Solder Lands, 
Black Crepe Tapes, Clear Film and 
Transfer Letters are also available from 
Precision Windings at low cost. Write 
now! 



52 CAMBRO ROAD, CLAYTON, VIC. 
Telephone 544-7370. 


AMPLIFIER PERFORMANCE (SINGLE TONE) 
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WRITE FOR FREE CATALOGUE AND 
PRICE LIST OF TOOL BOXES AND CHEST 
OF DRAWERS 


GENERAL ACCESSORIES 


Trade Enquiries Invited 


116-118 Clarence St. r city, and Liverpool Stores 
443 Concord Road, Rhodes. 73-0211 


MANUALS 

Radio Servicing No. 1 $1.00 

Radio Servicing No. 2.$1.75 

Radio Servicing No 3.$1.50 

Fault Finding. No. 4.50.88 

Television Servicing No. 1 $1.50 

Television Servicing No. 2.$1.50 

Television Servicing No. 3 .Si.00 

Television Servicing No. 4. $1.25 

Philips valve data Book New Issue $3.00. 

25c postage. 
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"PIPGRAS" HOLE PUNCHES 

‘‘PIPQRAS’' Hole Punches are made from 
Alloy Toot Steel, and cut clean and accurate 
holes in sheet metal. They make a smooth, 
perfect hole without reaming or filing. 

SCREW TYPE, ROUND 


Supplied with ‘‘UNBRAKO” High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gauge. 


Type Nominal 

Actual Water Pipe 

Pilot 

Price 

No. 

Size 

Size Size (I.D.) Drill S.ze 

Eacn 

32.S 

Vi in 

0.507in 

_ 

Vi in 

$2.17 

40.S 

4*in 

0.618in 

*4in . 

5/ 16in 

$2.17 

48.S 

y*in 

0.742in 

%in 

5/16in 

$2.80 

56.S 

7 /sin 

0.884in 

Viin 

% in 

$3.80 

64.S 

1 in 

1.008in 

_ 

%in 

$4.10 

72.S 

1 Viin 

1.133in 

y* in 

%in 

$4.53 

76.S 

1/3/16in 

1.172in 

— 

%in 

$4.53 

80.S 

IViin 

1.258in 

— 

Y«in 

$4.97 

88 .S 

l%in 

l.382in 

lin 

7/I6in 

$5.97 


With Heat Treated, High Tensile Steel Hex. 
Head Bolt and Nut. 


Cut holes in sheet metal up to 16 gauge. 
96. S 1 Vim 1.512in — 9/16in $6.68 

112.5 1-Viin 1.762in I«/4in 9/16in $7.60 

128.5 ! 2in 2.014in P/iin 9/16in $8.33 


TRANSISTOR MEGAPHONE 


Miniature and handy. Can be used anywhere 
by anybody. Megapct PM-77 Transistor Mega¬ 
phone . . . Transistors: 3 pcs. Battery: Dry Cell 
(UM-)3 8 pcs. Acoustic Range: 100 metres. 
Height: 98 mm. Width 68mm. Overall length: 
170 mm. Weight: 550 g. (with batteries). 

Price $18.90 


PALACE 8-WATT 
STEREO AMPLIFIER 


SPECIFICATIONS: 

• Output Power: 8 Watts, 4 Watts per 
channel. % Frequency Response: 60 
to 15,000 cps ± ldb. • Harmonic 
Distortion: Less than 3 per cent. 

• Hum and Noise: 52 db below rated 

output. • Sensitivity: Phono 

(Crystal) lOOmV 250K ohm Tuner 
lOOmV. • Tube Complements: 12AX7 
x 1, 30A5 x 2, 1S315 x 1 (SHicon 
Rectifier). • Dimensions: 9|in x 6£in 
x 3in. # Weight: 5.11b. 

Price $32.50 


MODEL M6 FOUR CHANNEL 
TRANSISTORISED MICROPHONE 
MIXER 


All four inputs accept standard two 
circuit Phone Plugs, while the output 
jack accepts a standard circuit Phone 
Pin Plug. 

SPECIFICATIONS: 

# Input Impedance: “Hi” Impedance 
for Crystal Microphone, etc. • Gain: 
Approximately 6 db. • Maximum In¬ 
put Signal: 1.5 volts. • Maximum 
Output Signal: 2.5 volts. • Output 
for Minimum Distortion: 2 volts. 

• Hum: 0. • Battery: 9 volts. 

Price $6.75 


BELLPHONE 


KALTRO SYC 
TV-RADIO 
REMOTE CONTROL 
LISTENER 


This TV-Radio Remote Control 
Listener is a combination of an exten¬ 
sion speaker and a remote control 
station to regulate the sound of both 
the TV, Radio, Phono, or Hi-Fi set 
and the speaker incorporated in the 
Listener itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV, Radio, Phono, 
or Hi-Fi set without disturbing others 
around you. Unwanted commercials 
can be easily cut off by merely turning 
down the control of the TV-Radio Re¬ 
mote control Listener. A modern 
designed plastic cabinet with easily ad¬ 
justable fingertip controls ideal for 
use in home, office and business. Com¬ 
plete with earphone, 20ft of lead wire 
and installation instructions. 

Price $8.75 


CHEST OF DRAWERS 

Three types of Galvanised Chests measuring 
17Vfein x 6y*in x ll 7 /8in, containing 16 drawers, 
each measuring x 3 3 /»in x 2Vfcin. 

• TYPE C.D.l. With 16 undivided drawers, 

$7.00, 

• TYPJE C.D.2. With 16 triple compartment 

drawers, $8.00. 

• TYPE C.D.3. With 8 triple compartment 

drawers, and 8 undivided drawers. $8.00. 

The Chests are finished in blue hammertone 
stoving enamel, are complete with identification 
cards and packed in strong corrugated cartons. 
Provision is made for all units to be bolted 

together in tiers. 


CHEST OF DRAWERS TYPE C.D.4. 

A 17'/ein x 6Y*in x ll 7 /fein Galvanised Chest 
containing 4 full-length drawers cahc measuring 
15Y*in x 6$fcin x 2Vfein. Finished in blue 
hammertone stoving enamel. $7.00. 


Adequate for the education of children. 
Pick up the receiver and dial push 
number desired. 

Price $13.50 per poir 

Please Note: Clarence St., city, and 
Liverpool Stores are open Saturday 
mornings. 


MODEL SB-401 
PLASTIC CABINET 

Complete with 4in speaker. 

Price $4.00 














































lead runs from the centre of this wire, 
to the 1.2K resistors in parallel on the 
wiring board. A 100 ohm grid stopper 
is connected between pins 5 and 6 on 
each valve. Separate twisted heater lines 
run from each socket to the appropriate 
side of the wiring board. This com¬ 
pletes the valve socket wiring. 

The power flex is brought through 
the rubber grommet and anchored with 
a cable clamp The clamp is held under 
the screw holding the power transformer. 
In addition to the clamp, a solder lug 
is needed at this point. The mains leads 
of the flex are terminated on the board, 
with the earth lead soldered to the lug. 
Each side of the mains tags is bypassed 
with a .OluF 2KV ceramic capacitor, 
to the same lug. The 2000uF electro¬ 
lytic from nearby on the board, is 
earthed to the lug at the VR tube socket. 

Coax cable is run from the 
transformer input on the board and back 
to the input relay. The cable is held 
under the clamp on the VR tube socket 
and the braid is connected to an earth 
point on the wiring board and this point 
is run to a lug at the main earth point. 
A short length of cable is run from 

the input socket, to the relay. This piece 

of cable has its braid earthed at the 
input socket. At its other end the braid 
is connected across to the braid of the 
cable going to the input transformer. 

A third length of coax is run from 

the relay, where it is earthed to a lug 


on one pillar. This cable runs along 
the back skirt of the chassis and through 
a grommet, to the output relay, wheie 
it is earthed again. 

A short length of coax is run from 
the output socket, through a grommet 
to the relay. This is about all the under¬ 
chassis wiring which can be done at 
this stage and we can best turn our 
attention to the 2-gang loading capaci¬ 
tor on the top of the chassis 

Before this capacitor is mounted, some 
preparation is necessary. A stout strap 

8xEM408-l0 
8 x220K IW 


is connected across the two stator lugs 
on the top. At the hole almost above 
the spindle, fix a 4-tag strip. At the 
other hole to the side, fix a solder lug. 
Using these points, connect a 2.5 mH RF 
choke and the lOOpF shunt capacitor. 
The two 10K and the 2.7K resistors, 
the OA91 diode and the .OOluF capaci¬ 
tor are also wired in. Fix a solder lug 
under the mounting foot screw, immedi¬ 
ately below the spindle and fit an exten¬ 
sion shaft to the spindle. The coax cable 
runs to the front bottom stator lug of 


Right: As the 
voltages on this 
board are high , 
care should be 
taken in the 
place ment of 
components. If 
silicon diodes of 
the larger size are 
used, they will 
need to be strat¬ 
egically placed . 




Below: This is the centre wiring board and its main purpose is for trans¬ 
former terminations. The valve input circuit components are also mounted 

at one end. 


* BENEATH 
PANEL 

385V -H000V 385V 

DC 

the capacitor and the braid is earthed 
to the lug just fitted. Make sure that 
the braid does not touch the chassis. 

The 2-gang capacitor is now ready 
for mounting. As we mentioned earlier, 
this unit must be insulated from the 
chassis and panel. Use the transistor 
bushes and the fibre washers, with 6BA 
screws, to mount the capacitor at two 
points at the front and one point at the 
back. Either cut off or bend back the 
unused part of the mounting foot. The 
coax cable is run back to the output 
relay and is held under four cable 
clamps. The braid of this cable is bridged 
across the relay to the cable from the 
output socket. 

Fix the two meters to the front panel 
and then fix the front panel to the 
chassis, with the metering and power 
switches. Fit a copper strip from the 
back foot of the 2-gang capacitor, to 
the main earth point. Mount the tuning 
capacitor with the stator plates upper¬ 
most, to the front panel, wiith the spacers 
provided. At the same time, run another 
copper strip from the tuning capacitor 
earth lug, to the main earth point. 

The high tension wiring is run in 
coax cable. A run is taken from the 
output on the wiring board, up to the 
meter. At the end on the wiring board, 
the braid is cut off about iin back 
from the centre conductor and a piece 
of the outer covering is replaced over 
the end, to avoid any likelihood of the 
bared ends from fouling the chassis or 
other points. At the meter end. the braid 
is stripped back and a pigtail made to 
bridge across to a similar termination 
on the other side of the meter. The 
coax from the latter terminal is run 
through another grommet, under the 
chassis and through a second grommet 
adjacent to the RF choke. The braid is 
terminated on the lug ait the main earth 
point. The centre conductor terminates 
on the cold end of the RF choke. 

The two cables just mentioned are 
held down with cable clamps and these 
may be seen in the picture. The .0033uF 
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FOR IV SYSTEMS 
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have been received by TV set retailers 
and manufacturers, TV antenna manu¬ 
facturers and service companies’ and the 
A.B.C.B. 

Recent installations of vertically 
polarised TV transmitters in the more 
hilly or mountainous terrain in south¬ 
eastern New South Wales (Bega, Cooma) 
and in the New South Wales Taree 
district, have brought a veritable flood 
of such complaints. 

Obviously this is a very serious prob¬ 
lem and all concerned are naturally 
anxious to solve it — and well before 
the introduction of colour TV to Aus¬ 
tralia. In particular, ghosting must be 
overcome. While some small degree of 
reflections can be tolerated on black and 
white TV, virtually any ghosting on 
colour is quite intolerable. 

A first move toward a solution to the 
problem was made recently by the 
A.B.C.B. in requesting a discussion with 
the TV Antenna Manufacturers’ Associa¬ 
tion and a special meeting was called 
by the association in Sydney. This meet¬ 
ing was fully attended by representatives 
of all member companies of the asso¬ 
ciation and technical executive officers of 
the A.B.C.B. A very frank and co-opera¬ 
tive discussion resulted in the following 
report being issued for publication: 

“At the request of Mr S. F. Brown¬ 
less, Assistant Director, Technical Ser¬ 
vices Division, Australian Broadcasting 
Control Board, a meeting was 
called recently of members of the TV 
Antenna Manufacturers’ association. 

‘The meeting, exceptionally well 
attended by representatives of all mem¬ 
ber companies of the Association, was 
held in the Sydney offices of the Aus¬ 
tralian Broadcasting Control Board, Mr 

I. Hill representing that office. 

‘The topic of discussion for which 
the meeting was requested by Mr Brown¬ 
less, was vertically polarised TV recep¬ 
tion, a system which has caused some 
problems for the Australian Broadcast¬ 
ing Control Board, TV set makers, TV 
antenna manufacturers, TV installers, 
and the public alike. 

“In view of the fact that vertical 
polarisation now covers an area of 
approximately 20 per cent of the total TV 
viewing areas in Australia, and is receiv¬ 
ed by an estimated 800,000 viewers, it is 
appreciated that this form of transmis¬ 
sion, considered necessary by the Aus¬ 
tralian Broadcasting Control Board, rep¬ 
resents a significant percentage of total 
Australian TV transmission. The Aus¬ 
tralian Broadcasting Control Board is 
consequently most concerned to ensure 
that the problems of ghosting, in parti¬ 
cular, can be overcome and seeks the 
assistance of the members of the TV 
Antenna Manufacturers’ Association. 

“At the meeting, the following matters 
were discussed: 

1. The suggestion by the A.B.C.B. 
that manufacturers should seek 
more efficiently designed antennas 
for vertical areas. 

2. The manufacturers in turn out¬ 
lined the need for: 

• Stacking to overcome ghosting. 
9 Higher gain antennas in certain 
locations. 

9 Use of certain antenna types 


For Example:— j 

| Dear Sir, 1 

The Bega district on the South Coast of N.S.W., formerly served by | 
| channels 4 and 5A (Wollongong) and as such a “deep fringe” area, has § 

| now a local transmitter—channel 8 Bega-Cooma—and is now a multiple § 

| ghost area! 1 

Why on earth the P.M.G. allocated vertical polarisation to a heavily 1 
| timbered and undulating area is a topic which, on discussion, produces | 
| only unprintable comments. 1 

On the other hand, one would think that the problems (ghosting) | 
| associated with vertical polarisation would be a challenge to the A us- | 

| ralian aerial manufacturing industry whose products, so far, are copies of | 

| overseas designs. As the trend overseas is exclusively horizontal polarisa - 1 

| tion there is nothing to copy, leaving inquiries about special designs to § 

| be met with utter apathy. (Believe me, we tried.) 1 

A search through American and European literature yielded nothing, | 
1 except unwieldy corner reflectors and helical aerials. 

Talks with engineers equally resulted in little usable information, ex - | 
| cept that a multi-element yagi, turned vertical, has an egg-shaped polar | 

| diagram with little front-to-back and even less front-to-side ratio. 

On installations made so far, full attention has been given to screen - | 
| ing out ghost signals caused by corrugated iron roofs, tin sheds, and I 

1 chicken wire structures that are prolific on rural properties around Bega. 1 

It is no exaggeration whatever to state that less than 10 per cent of | 

| installations, served by channel 8, are entirely ghost-free. This is a pretty 1 

| poor result considering time, effort, and money spent in methodical and 1 

| often exhaustive surveys on most of these installations. Ten per cent of | 

| would-be customers could not be offered usable pictures in this area 1 

| through lack of good aerials suitable for vertical polarisation. 

More problems are ahead. Channel 4 Wollongong has successfully 1 

| applied for a translator in this district. Allocation is channel 6, again § 

| with vertical polarisation. Channel 4 engineers are fully aware of the 1 

| limiting factors, in this area, for vertical polarisation and, being a com- § 

| mercial channel are very much concerned. Requests by them for reversion 1 

1 to horizontal polarisation have been fruitless so far. 1 

I have written all this to inform you of what goes on in distant loca - 1 
1 tions and 1 hope that there may be some material suitable for discussion I 

| in “Forum.” § 

| As there are undoubtedly more areas in Australia with similar diffi- | 

1 cutties, 1 wonder whether it would be timely to include some informative | 

I article(s) on theoretical and practical aspects of vertically polarised aerials I 

1 in “ELECTRONICS Australia.” 1 

Yours Faithfully, E.B. (Bega, N.S.W.) % 

EDITOR’S NOTE: While, in general, the answers to Mr E.B.’s § 

1 comments are contained in the accompanying article, there are a few 1 

| points which need to be clarified: 1 

(1) The P.M.G. is not the authority responsible for the polarity 1 

| decision — or any other standards decision for that matter. These § 

1 decisions are the responsibility of the Australian Broadcasting Control 1 

| Board. | 

(2) Overseas TV systems are not exclusively horizontal. As men- 1 

| tioned in the article, more than half the transmitters in England are | 

| vertically polarised. At one time, the standard in England was ex- | 

| clusively vertical. 

(3) Local manufacturers have not been content simply to copy | 

| overseas designs. They have devoted a lot of original research to de- 1 

| veloping aerial types specifically for Australian conditions. The fact 1 

| that they may also have taken advantage of overseas research, where this | 

| was appropriate, is logical. | 

siiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiitiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiitfc. 


especially designed to overcome 
ghosting. 

• Greater education needed by the 
A.B.C.B. to both the public and 
installers, of the possible 
problems in vertical areas, 
where often more expensive in¬ 
stallations than in horizontal 
areas are necessary and must 
not be avoided. 

• Greater use of coaxial cable 
in certain locations. 

3. Mention was also made of: 

(a) Experiences df actual polarity 
change in some areas, negating 
the reasons for vertical signals 
intended to overcome co-chan¬ 


nel and adjacent channels inter- 
ence, from horizontally polar¬ 
ised TV transmitters. 

(b) The problem of higher wind¬ 
loading causing greater damage 
to vertical installations and the 
consequent need for greater 
expense to overcome this. 

4. The possibility was not discounted, 
despite the monetary and time cost 
involved, of considering a test case 
in one of the more difficult vertical 
areas by changing from vertical 
to horizontal to avoid severe ghost¬ 
ing, etc. 

“Alternatively the suggestion was put 
at it may be possible to introduce 
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More of the music and 
less of the distortion! 


; both horizontal and vertical transmission 
on the one channel in these difficult 
areas. This idea of a dual polarity serv- 
; ice will receive some consideration by 
the A.B.C.B. 

“In the meantime, the most important 
! task is that of education, and it is to 
| this need that the A.B.C.B. will devote 
j some time—education to ensure that the 
: viewing public are aware that vertical 
polarised signals can create problems of 
reception, most of which, however, can 
be overcome by an efficient, if at times 
not inexpensive, TV antenna installa¬ 
tion.” 



The processing and production of discs produce a wave¬ 
form in which distortion rises extremely rapidly as the 
upper frequency limit is approached. To obtain the best 
quality under such conditions the very high harmonics 
must be attenuated at a rate which is a function of the rate 
of rise of distortion. 

The QUAD filters provide both switched adjustment for 
frequency and continuously variable adjustment for rate of 
attenuation. The degree of attenuation need, therefore, 
never be greater than necessary to clean up the programme 
but is always adequate even for very bad cases. 



Coax i al 
Cabl e or 
Twin Lead 

FIG. 1 

Coloray 3110 



Coax i al 
Cable or 
Twin Lead-— 


For the closest approach to the original sound 

Our slogan for fifteen years and our design objective for 
twice that long. Ask your retailer for details of the QUAD 
range of high fidelity units or write to your State Distributor 
(below) or to the sole Australian Agent: 

British Merchandising Fty. Ltd. 

SHAW HOUSE 49-51 York ST, Sydney, N.S.W. 

Telephones 29.1571 (3 lines] 




Interstate Representatives—VIC.: D. G. Lockwood & Co. Pty. Ltd., 810 
Glenferrie Rd., Hawthorn. QLD.: A. E. Harrold Pty. Ltd., 23 Charlotte 
St., Brisbane. SOUTH AUST.: Stephen & Company, 53 Wyatt St., 
Adelaide. WEST AUST.: 0. F. Gamble Pty. Ltd., 888 Hay St., Perth. 


FIG. 2 

Super Coloray 3111 



FIG. 4 
Valiant 638 


From this report it can be seen there 
is general agreement that in certain areas 
it is more difficult to receive a satis¬ 
factory signal from a vertically polarised 
transmission than would be the case if 
the transmission was horizontally polar¬ 
ised. 
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A more efficient and consequently 
more expensive antenna is often re¬ 
quired. The installation may cost more 
including the transmission Line, which 
should be shielded coaxial cable rather 
than 300 ohm ribbon to prevent un¬ 
wanted signal pick-up on the vertical 
down lead. Since most TV antennas 
and receivers are designed to accept 300 
ohm transmission line, two matching 
transformers or baluns are required to 
match 75 ohm coaxial cable, which adds 
further to installation costs. 

It is true, antennas and receivers can 
be made to directly match 75 ohm 



FIG. 7 

Channel ray 269 



FIG. 5 

Stacked Col inear 257 



FIG. 3 

Stacked 10 el. Yagis 


coaxial cable. In regard to receivers, few 
have been manufactured in Australia with 
tuners to accept both 75 ohm coaxial 
cable and 300 ohm line because the 
mass market is for 300 ohm line only. 

The position is a little better in re¬ 
gard to aerials. For example, the Chan¬ 


nel Master Colo ray and Super Coloray 
antennas have an inbuilt matching cir¬ 
cuit with terminals provided for either 
300 ohm fine or 75 ohm coaxial cable. 
These small and relatively low cost an¬ 
tennas, (figures 1 and 2), have remark¬ 
able directivity and successfully elimi¬ 
nate “ghosts” in many difficult areas. 

On the other hand, the popular types 
as illustrated are generally satisfactory 
in most vertically polarised areas, even 
when using 300 ohm ribbon. For example 
stacked yagis, (figure 3) work very well 
where required to receive only one or 
two high band channels such as 6 and 8. 



FIG. 8 

Color Crossfire 3610 



FIG. 6 10 el. H/B Yagi (single) 

plus 5 el. L/B Yagi & Tenna-Tie 

These diagrams illustrate typical 
vertical TV aerials currently avail - 
able on the Australian market . In 
general, more complex—and more 
costly — arrays are necessary in 
difficult vertical areas, compared 
with similar situations in horizon¬ 
tal areas. 

Where a low band and a high band 
channel are available the popular low 
cost composite yagis (figure 4) are satis¬ 
factory in good reception areas but do 
not have sufficient directivity to elimi¬ 
nate ghosts in difficult locations. Better 
results are achieved with stacked Coli- 


nears (figure 5) or single channel yagis 
(figure 6), preferably stacked, with sepa¬ 
rate transmission lines or a coupling de¬ 
vice, e.g. Channel Master Tenna-Tie, so 
only one down lead is required to the TV 
set. 

A very popular antenna (figure 7) in 
fringe and deep fringe areas, is the 

phased array. When stacked as a 2-bay 
array and used with a mast head 

amplifier or booster, it offers a wide 
front to effectively capture very weak 
signals at extremely long range. 

Where both high gain and directivity 
are essential, the all-channel type (such 
as the Colour Crossfire, figure 8) is a 
wise choice. While at first thought it 
may seem wasteful to use an all-channel 
antenna in areas where only one or 

two channels can be received, the re¬ 

markable efficiency is frequently well 
worth the extra cost. 

In some areas where co-channel inter¬ 
ference occurs on other types of 
antennas, the Crossfire will often cure 
this trouble. Where other horizontally 
polarised signals can be received, this 
aerial is still suitable regardless of the 
channel number. 

Some have been permanently installed 
at a 45 degree angle to receive 


NEW AMAZING 

"RAPAR" 

ANTISTATIC 
RECORD 
CLEANER 

at the 

ECONOMY 
PRICE 

$1.95 

“RAPAR” Anti¬ 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 

RADIO FARTS 

562 Spencer Street, West Melbourne, 

P.O. Box 124. North Melbourne. 
Phone 30-1251. 



TRANSISTOR SERVICE 

Ml JAPANESE AND LOCAL SETS 


REPAIRED 


including . 

. . 

Aristone 

Aurora 

Belair 

Berlin 

Crown 

Fujiya 

Genera! 

Hitachi 

Kenco 

Mariner 

Mitsubishi 

Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 

We do not sell spare parts 

PETER 

G. BROUGHTON 

211 George Street, Sydney. 

Tel. 

27-583i 

(3 lines) 
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SOLDERING TOOLS 


■■■■ 


THE VITAL POINT IN PRECISION SOLDERING 


No more guesswork . . . the correct size, the correct 
temperature for every job. 

See the range of Adcola "M" Series Solder Tools Illustrated in Electronics Aust. 
April. 67. edition or write for illustrated brochure, to: 


88-4351 

75-0681 

2-0555 

8-4131 

23-2551 


ADCOLA PRODUCTS PTY. LIMITED, 12 Churchill St., Mont Albert, Vic. 
N.S.W.: H. Rowe & Co. Pty. Ltd., Punchbowl Road Lakemba. 
Queensland: T. H. Martin Pty. Ltd., 56-74 Edward Street, Brisbane. 

F. R. Mayfield Pty. Ltd.. 11 Halifax St., Adelaide. S.A. 

W. Australia: C. L. Sedunary & Co., 126 Brown Street, East Perth. 


M488 


MSP 11-63 


Compact Solutions 

with Ledex . . . 


Ijk=L 


LejQz rotary solenoids 


Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 
The designer’s ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 

&UIEB3S2 CIRCUIT SELECTORS 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 


Other Ledex products are ready to work as compact solutions to your 
circuit switching applications. Write or phone for literature mentioning 

applications to . . . 

MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. Phone 67 9161. 
HOBART: Amalgamated Wireless (Australasia) Ltd., 123 Murray Street. Phone 3 3836. LAUNCESTON. 
Amalgamated Wireless (Australasia) Ltd., 80 Cameron Street. Phone 2 1804. ADELAIDE: Newton 
McLaren Ltd., Leigh Street. Phone 510111. BRISBANE: Chandlers Ltd., Albert and Charlotte 
Streets. Phone 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd., 335 William Street. 
Phone 28 3425. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 
47 YORK STREET, SYDNEY. 2 0233 


both vertically and horizontally polarised 
signals and used with an antenna rotator. 
This method causes a loss of approxim¬ 
ately 3dB. Stacking will recover this 
and a booster could also be fitted. 
Others have been installed with a device 
to change the mounting from vertical 
to horizontal to retain maximum per¬ 
formance on either polarity in deep 
fringe areas. 

Summing up, it seems fair to say that, 
in the main, suitable antennas and equip¬ 
ment are available for vertically polari¬ 
sed areas, but a satisfactory installation 
costs more in some difficult areas which 
would not be so difficult if horizontal 
polarisation was used. 

In practice it has been found that 
multi-path reflections (“ghosting”) are 
more troublesome from vertically polari¬ 
sed TV signals, particularly in hilly 
and mountainous country. Reflections 
from vertical objects such a 5 tall build¬ 
ings, poles, trees, etc., are much 
stronger from a vertically polarised 
signal than from one horizontally polari¬ 
sed. At least one competent authority 
proved by thorough field tests that a 
single tree reflects a sizeable vertically 
polarised signal but gives virtually no 
reflection from one horizontally polar¬ 
ised under similar conditions of trans¬ 
mitter power and distance. 

At the same time, a vertically pola¬ 
rised aerial is inherently less directive 
than the same aerial horizontally polar¬ 
ised. To take a basic example for illus¬ 
tration, a horizontally polarised dipole 
has a “figure of 8” pattern which, while 
of limited value, does at least have two 
minima, one off each end of 'the elements. 
A vertically polarised dipole, on the other 
hand, has a perfectly circular pattern in 
the horizontal plane, i.e., it receives 
equally well in all directions. 

This advantage in favour of the hori¬ 
zontal dipole tends to be retained as 
directors and reflectors are added so 'that, 
element for element (and cost for cost) 
the horizontal aerial gives a better per¬ 
formance than its vertical counterpart. 

In regard to propagation, many 
survey reports claim that effective range 
is apparently less with vertical polarisa¬ 
tion than with horizontal. 

Thus it may well be argued that the 
two-polarity system chosen over a 
decade ago has not proved to be suc¬ 
cessful in some areas. With relatively 
low cost, highly directive receiving 
antennas readily available today, there 
seems to be no need for a dual polarity 
system and, in fact, superior results 
could probably be obtained from a 
horizontally polarised system throughout 
Australia. Certainly a one-polarity sys¬ 
tem must bring the attendant advan¬ 
tages of convenience and cost saving, 
by standardisation, to the public and 
industry alike. 

True enough, this is now more 
easily said than done. Vertically polari¬ 
sed transmitting antennas would take 
some time to replace and the stations 
concerned would have to arrange a tem¬ 
porary service or be off the air for a 
period. Receiving antennas would need 
to be turned to the horizontal position 
and the majority would be quite 
satisfactory. This would cost money, of 
course, but might well be a small price 
to pay in the interests of better TV 
viewing and particularly to be ready 
for the introduction of colour television 
in the years ahead. S 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


SOLID STATE VOLTAGE REGULATOR 

The electrical system of the modern motor car uses mechan¬ 
ical switches for the vital functions of cut-out, voltage 
regulating, and current limiting. While these are capable of 
doing a good job when correctly adjusted, they are likely to 
wear, stick, pit, and otherwise deteriorate. The all solid state 
system described below is claimed to be free of all these prob¬ 
lems, as well as offering other worthwhile advantages. 


“This regulator has now been operat¬ 
ing, successfully, for nine months With¬ 
out fault in an FC Holden. 

“The total cost is about $7 in parts 
and it fits into the same space as the 
original electro-mechanical regulator. 

“In place of the conventional mech¬ 
anical ‘cut-out,’ the system uses a diode; 
a 1N3491-R by Delco. This is a push 
fit diode which is fitted into a i-inch 
hole drilled into the generator assembly. 
This diode could be fitted in the positive 
lead, but thermal considerations dic¬ 
tate that it must be mounted on a 
reasonably large heat sink (100 sq. in.) 
which—in the positive lead arrangement 
—would have to be isolated from 
. chassis. In addition this heat sink must 
not have any thermal contact with the 
regulating power transistor (2N441) heat 
sink because of leakage problems asso¬ 
ciated with high temperature on ger¬ 
manium transistors. 

“Other modifications which need to 
be made are: 

“The generator negative brush must 
be insulated from chassis. 

“The field winding connections need 
to be modified so that both are insulated 
from chassis. 

“The maximum dissipation of the 
2N441 is 6W and hence it can be 
mounted on a heat sink with a total 
area of 18 sq. in., assuming a worst case 
ambient temperature inside the engine 
compartment of 50 degrees C (122 
degrees F). In my case, I mounted it 
on a chassis in which all the associated 
wiring was housed. A mioa washer was 
used to electrically insulate the tran¬ 
sistor case from the heat sink. 


resistor R», is directed into the regu¬ 
lating power transistor (2N441), hence 
full output is obtained from the gene¬ 
rator. 

“As the battery voltage rises, the zener 
diode begins to conduct, supplying base 
current to the 2N3644 which in turn 
diverts current through R s away from 
the 2N441 base. Hence field current 
drops and lower generator current 


Plan and side ele¬ 
vation of the fin¬ 
ished regulator , 

designed to fit in 
the same space as 
the conventional 
unit . Note the 
location of the 
heavy duty .01 
ohm resistor. 


Below: The com¬ 
plete circuit of 
t h e regulator. 
Note that both 
generator brushes 
and field connec¬ 
tions need to be 
isolated from 
chassis. R6 is the 
heavy duty resis¬ 
tor illustrated in 
the layout dia¬ 
gram above . 
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results. Adjustment of voltage limit is 
obtained by varying potentionmeter R 2 . 

“Current limitation, to protect the 
generator under extreme conditions 
such as a flat battery and/or very high 
engine speeds for long periods, is 
provided by means of the .01 ohm 
resistor (Ro). When current flows 
through the battery a voltage is deve¬ 
loped across R a . This voltage is applied 
across the base emitter junction of the 
2N3644, constituting a forward bias on 
the transistor. As before, this reduces 
field current and generator current to 
an acceptable limit. Adjustment of this 
limit is obtained by varying potentio¬ 
meter R 7 , which varies the initial bias 
on the 2N3644. The .01 ohm resistor 
consists of 20in of l/8in diameter steel 
fencing wire. 

‘To adjust the system first connect 
an ammeter into the battery lead and 
turn down the voltage limit potent io- 
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‘‘Because the cut-out diode is in the 
negative lead, and the present system 
employs a cut-out in the positive lead 
a phase inverter is required for the gene¬ 
rator tell-tale light. The phase inverter 
circuit is shown in the dotted block 
of the circuit diagram. 

“The operation of the voltage regu¬ 
lator is be9t explained by first consider¬ 
ing the resistors Ri, Ra and Ra. These 
form an adjustable voltage divider across 
the battery. When battery voltage is low 
the divider voltage is low and the 
BCZ63 (zener diode) does not conduct. 
Therefore the 2N3644 transistor does 
not conduct and all current through 
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A & R TRANSFORMER TYPE 


PROJECT 


PT5891 Z3239 0T4005 (2 req'd) 

PT1992 Suitable Speaker Trans, 
from A & R Range. 


Stereo Public Address Amplifier 
3 Band Receiver with Switched Coils 


ELECT. AUST. NOV. 1966 
ELECT. AUST. OCT. 1966 


MINIWATT DIGEST 
AUG. SEPT. 1966 
OUTLOOK MAY-JUNE 1966 
ELECT. AUST. JUNE 1966 
ELECT. AUST. JUNE 1966 


PT5991 

PT5990 

PT1940 

PT1889 

Z3040 

K5 16 (2 req’d) 

PT6786 

PT2150 

PT5890 

Z3200 (2 req’d) 

Z3212 

PT5755 

PT2160 

PT2062 

Z3040 

OT E7 15 

PT5721 

PT TD19 (2 req’d) 

PT2150 ffor AC Supply) 

PT2150 (for AC Supply) 

PT5890 

PT6890 

PT1993 

OT E7 15 

PT1993 

PT5890 

PT5890 


Electiomc Photo Cell Circuits 
3 Watt Transistor Stereo Amp. 
Regulated Power Supply 
Basic Stereo Amplifier 


A Battery Charger for your Car 
1966 R-C Budge 

THREE Band Short Wave Converter 


ELEC. AUST. MAY 1966 
ELEC. AUST. MAY 1966 
ELEC. AUST. MAY 1966 
ELEC. AUST. APRIL 1966 
OUTLOOK JULY-AUG. 1965 
OUTLOOK JAN.-FEB. 1966 
ELEC AUST. APRIL 1966 
ELEC. AUST. APRIL 1966 


Twm 5 Watt Class A Transistor Stereo Amp. 


Protected DC Supply 
3 Band Double Change Receiver 


Playmaster 113 Stereo Power Amp 


ELEC. AUST. MARCH 1966 


A Four Channel Audio Mixer 
Playmaster 112 Transistor Control Unit 
The 1966 Vacuum Tube Voltmeter 
A Two Band Short Wave Converter 
A Simple Public Address Amp. 


Playmaster Program Source 
A Powered Monitor for Radio Systems 
A Practical Photographic Timer 

Available from all leading Stockists! 


A & R TRANSFORMERS PTY. LTD. 42-46 Lexton Rd., Box Hill, Vic. (Box Hill P.O. Box 170) Phone 89 0238 


QUALITY 




CABINETS 


Speaker Enclosures Built to Suit Manufacturer's 
Specifications. Minibox as Featured in Mullard 
Outlook April 1966. Speaker Baffles and Backs. 
Removable in All Cases. Keyed Mitre Corners. 
All Front Edges Veneered. 


CABINETS TO YOUR REQUIREMENTS 


in Maple, 

Wal- 

nut, Teak, 

Viet- 

oria Blackwood, 

etc. 



Call or write 




Trade enquiries welcome 


REGAL CABINETS COMPANY 

6 DUFFY STREET, BURWQQD, E.13 VICTORIA _ 284107 
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meter Ra to zero (to prevent the voltage 
limit from working). Start engine and 
rev to 2000rpm. Adjust R 7 until the 
desired current is obtained (20 to 30 
amps). 

“Adjustment of voltage limit can be 
achieved by two methods. 

“(1) If the battery is fully charged 
it will have a voltage of 13.5 to 14.1 
volts and hence the voltage limit may 
be adjusted to give a fully charged 
current of 3-5 amps. 

“(2) If the battery is in a partially 
discharged condition, connect a 0.5 ohm 
resistance in series with the battery lead 
and connect a voltmeter between the 
‘hot’ side and chassis. Adjust the voltage 
limit until the voltmeter reads 14.0 volts. 

“This method of setting up should be 
accurate enough, but a final touch up of 
Ra and R 7 may be needed. Once set 
up the potentiometers should never need 
to be adjusted again, even when a new 
battery is installed. 

“Advantages of a continuous control 
over the previous electro-mechanical 
switching regulator include:— 

“(1) No moving parts to wear out. 

“(2) No drift in settings of current 
and voltage limit which do occur in the 
electro-mechanical system when contact 
clearances change due to wear and con¬ 
tinuous arcing between contact faces. 

“(3) Longer life of generator bearings 
because there is no vibration in the con¬ 
tinuous control system as opposed to 
the inherent vibrations in a switching 
system. 

“(4) More output current can be taken 
from the generator for the same tempera¬ 
ture rise:— 

“The maximum output cf a 12V 
‘Bosch’ generator is 40 amps, thus to 
achieve a 20 amp average current limit 
the switching regulator m*ust be ‘on’ for 
half the time and ‘off’ for half the time. 



Output of a mechanical regulator 
giving equal “on” and “off” per¬ 
iods of current flow. 


LIGHT OPERATED TRANSISTOR ALARM 

“I was approached recently by a local becomes more negative and it conducts, 
business man concerning the problem of enabling the two OC72s in the multi¬ 
detecting customers entering the shop vibrator configuration to oscillate. This 
while he was elsewhere. He had in- produces a buzz from the loudspeaker, 
stalled a mirror to enable him to see “i n setting up the light system, two 
into the shop but it was only partially 0 ld octal valve cans were used and 
effective and not very convenient so he everything soldered to them, 
asked me about building some form of “The distance between the bulb and 
audio alarm. its i ens should be adjusted to produce 

“The following device is the outcome an image of the bulb filament approxi- 



metal Can 

/ LENS 



OC7I ON 

tagstrip 


UP TO 6FT. 


\ 


metal can 
\ 


of my experiments. The alarm 
consists of a photo-electrically controlled 
multivibrator. The light-sensing device is 
an OC71 transistor of glass construction 
from which the black paint and the 
collector lead have been removed. 

“The device is mounted on a tagstrip 
at about the focal point of a convex 
lens. The light source is a 6.3-volt dial 
lamp mounted in a similar way. 

“When light falls on the emitter-base 
junction of the OC71, it becomes photo- 
conductive and biases the 2N217S into 
conduction, with the result that its col¬ 
lector and thus the base of the OC74 
are near earth potential. The OC74 
is then near cutoff. 

“When the light is cut off, the 2N217S 
ceases to conduct, the bias on the OC74 


mately 5ft to 7ft from the unit. The 
light beam should fall on the receiving 
lens and be focused on to the OC7l 
emitter-base junction. The position of 
the OC71 can be varied simply by bend¬ 
ing the two leads. 

“As a quick check on the optical 
system, connect a DC voltmeter across 
the OC71 leads (negative to base) and 
a reading of from .05 to 0.1 volts should 
be obtained with the light on. 

“Although the unit was built from 
junk-box components, it has proved very 
successful during the few months it has 
been in operation and I am sure that 
anyone who duplicates it will be very 
pleased with the end result.” 

(From R. Dannecker, 52 Polkman 
Street, Southport, Queensland.) q 


SUBSTITUTE TRANSFORMER FOR CRO 


“Assume the generator has an internal 
resistance of 0.1 ohm, then the RMS 
power of this square wave is given by 
the formula 


“For continuous control the power 
dissipated by the generator resistance 
is equal to TR, or 20 3 x .01 = 40W. 

“That is, the switching control method 
dissipates double the power of the con¬ 
tinuous method and hence the con¬ 
tinuous control current can be increased 
by 1.4 times (square root of 2) for the 
same dissipation. Consequently, the 
switching circuit current limit of 20 
amps can be increased to 28 amps if 
continuous control is employed. 

“(5) Battery life should be longer since 
the internal heating is halved when 
charging at 20 amps and reduced to 
l/8th when charging at 5 amps.” 

(From Mr P. D. Kay, B.E., 107 

Through Road, Burwood, Victoria.) 

EDITOR S NOTE: Readers interested 
in this subject generally are referred to 
“Popular Electronics,” June, 1966. 52 


“I have almost finished constructing an 
oscilloscope which was featured in an 
article in the August, 1956, issue of 
your magazine. I would strongly recom¬ 
mend the project to other readers if they 
lack the funds for a ready-built unit, as 
in my case. 

“During the construction, I made a 
number of modifications, which you may 
care to publish in your “Reader Built 
It” column. 

“In place of the 5BP1 cathode ray 
tube, I used a UCR97, which, although 
it is just as cheap, and can operate on 
the same potentials (and even higher, 
up to 2.5KV), has a larger screen area. 

“As I was unable to obtain the trans¬ 
former originally specified, I substituted 
two transformers, series connected, which 
together cost less than the single unit 
mentioned in the article.” 

(From Mr P. Goldsworthy, Box 561, 
P.O., Darwin, N.T.) 

EDITOR’S NOTE. While the idea of 
using two transformers might have some 
advantages on the grounds of cheapness, 
and may even allow the use of trans¬ 
formers already in the constructor’s 


junk box, there are a number of pro¬ 
blems likely to arise from the construc¬ 
tion envisaged. 

Firstly, there is the obvious one of 
extra bulk and weight. Secondly, and 
far more seriously, there is the likelihood 
of severe magnetic deflection of the 
electron beam caused by the transformer 
fields. This may be minimised by siting 
the' transformers well away from the 
CRT. It may also be possible to so 
phase the field of one transformer (by 
transposing the primary connections) 
that it tends to cancel that of the other, 
but careful positioning of the two trans¬ 
formers relative to each other and the 
CR tube will be necessary. 

Finally, there is the risk of trans¬ 
former breakdown. With the transfor¬ 
mers connected in series, there will be 
peak voltages between the windings and 
cores in excess of the rated voltage, and 
the insulation may be inadequate. 

However, where the transformers oan 
be obtained cheaply, and the project is 
undertaken for experience as much as 
anything, these problems may not be 
considered prohibitive. The main thing 
is to appreciate that they may arise. S3 
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Come to — 


Convoy 


AUDIOPHILES now you can hear 
the sound you want at CONVOY 

449 Kent Street, (Nr. Town Hall) 29-6475 


Sony T.C. 350 



The new style Hi-Fi recording in a tape 
deck with professional 3-head system pro¬ 
viding versatility and features found in much 
more expensive systems, 4-track, mono or 
stereo. Latest solid state circuitry, monitor 
control and many other refinements. $260. 



Convoy 1-watt high- 
power transceiver, 13 
transistors. Fully 
P.M.G. approved, with 
earphone and carry¬ 
ing strap. Used by 
many public authori¬ 
ties. $90.00 

LARGE RANGE OF 
WALKIE TALKIES 
IN STOCK. 


FOR THE DISCRIMINATING, 
WE OFFER . • . 

The superb Fisher X101D with XP 
6 speaker system, together with the 
Magnecord P58 high quality tran¬ 
scription turntable and amazing 
miniconics arm and cartridge. 
Highest quality at a reasonable 
price. $730.00 


• 

The Trio model 400E solid state 
amplifier, perfect fidelity, ultimate in 
controls and appearance with 32 
watts RMS each channel. Dual 
1019 turntable with Shure 55E 
magnetic cartridge and 2 Wharfe- 
dale RS 12 DD speakers. Quality 
sound at. $425.00 



Goodmans Maxamp 30 
amplifier, Dual 1009 
SK turntable/changer. 
Shure M44G magnetic 
cartridge, 2 Wharfe- 
dalc Super 8 RS/DD 
in 1 cu. ft. teak en¬ 
closures. Fully tested 
and guaranteed. 

$405.00 


The new Dual 
1019 fitted with 
Shure M44G 
magnetic cart¬ 
ridge. Outstand¬ 
ing quality. 

$ 160.00 



For yalve quality the Trio W41U or 
for solid state desires the exciting 
new Peak TRM40, together with 
the Dual 1019 turntable and Shure 
M44G magnetic cartridge, with two 
Wharfedale Super 8 RS/DD 
speakers in beautiful teak enclosures. 
Convoy price. $327.00 



Trio Model 
W41U. 9 tubes. 
2 silicon diodes 
20 watts music 
power per 
channel, 20- 
20,000 cps DC 
filament, tape 
monitor, stereo 
headset jack. 

$129.00 


y 2 It A NGE 

GENERAL PURPOSE MULTIMETER 
RANGES MODEL MVA3 

DC Current: 0-1, 10, 50, 250 Milliamperes, 0-10 Amperes AC Current: 


*0-2.5, 5, 25, 50, 250, 500 Milli- 

Use Model MRCT Current Trans- 


0-1 Milliamperes (self-contained), 
ampres, 0-1, 2.5, 5, 10 Amperes. 

former available as an accessory. 

AC VOLTS ) 

DC VOLTS [ 0-10, 50, 250, 1,000. 

OP VOLTS i 

Resistance: 0-1000 ohms (10 ohm centre scale), 0-10,000 ohm, 0-100,000 
ohm, 0-1 megohm. Output Level: minus 6 to plus 22 db, plus 8 to plus 
36 db, plus 22 to plus 50 db, plus 34 to plus 62 db (ref. 1MW in 600 
ohms equals Odb). 


5,000 ohms 
per volt. 


FOR USE IN- 

GENERAL INDUSTRY, RADIO AND TV SERVICE, APPLIANCE RE¬ 
PAIR, LABORATORIES, WORKSHOPS, GARAGES AND BOAT SHEDS. 



UNIVERSITY 


» BACKED BY 


'UNIVERSITY" SERVICE. 


INSTRUMENTS 

■' . ' 


106 BELMORE ROAD, RIVERWOOD, N.S.W. 

Telephones: 53-0644 (5 li nes) 

Telegraphic Address: "Raquip," Sydney 


9 RUGGED SHOCK PROOF MOVEMENT. 

• BETTER THAN BS89-1954 SPECIFICATION. 
PRICE £17/10/ PLUS TAX. (Leather case extra). 

REPRESENTATIVES: 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street, Perth. W A. 
S.A.: George Procter, 

52 Gawler Place. \dela : de. S A 
VIC.: Eastern Instruments Service 
Pty. Ltd., 3* Milton Pde . 
Malvern, S.E.4, Melbourne. 


QLD.: Keith Percy & Co Pty Ltd 
Box 1478V. G.P.O . Brisbane. Qld 

TAS.: W P Martin and Company, 
188 Collins Street Hobart, 
and 134 Cambridge Street. 
Launceston. 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 
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MORE ABOUT MICA CAPACITORS 

In the November, 1966 issue, in response to a reader's 
question, the Answer Man commented on the apparently 
diminishing use of mica capacitors. The following additional 
comments have been submitted by the Ducon Division of 
Plessey Components who, in association with the Simplex Pro¬ 
ducts Group, has been producing mica capacitors since 1929. 


Briefly stated, the apparent disappear¬ 
ance of mica capacitors is due to two 
main reasons—size and price. They 
have been replaced to -a large extent by 
capacitors having dielectrics of synthe¬ 
sised materials, selected for particular 
characteristics. 

In fact, mica is one of the few natur¬ 
ally occurring dielectric materials 
which can be employed advantageously 
in capacitor manufacture. 

Chemically, mica is a complex alu¬ 
minium-potassium silicate with smaller 
quantities of other mineral constituents. 
Physically, it is of laminar structure in 
the natural form, with well defined 
cleavage planes which enable it to be 
split readily into thin sheets. 

Although occurring in dispersed areas 
throughout the world, the main source 
of supply for capacitor applications is 
India. 

Since the beginning of World 
War II, the price of mica has risen 
steadily and its use had been corres¬ 
pondingly restricted to those -applications 
where no other dielectric material could 
be substituted on purely technical 
grounds. 

In the intervening years, great pro¬ 
gress has been made by the polymer 
chemists and ceramicists in producing 
dielectric materials having particular 
spheres of application. As these have 
been utilised, there has been a trend 
towards the replacement of mica by 
synthetic substances which have specific 
properties in certain directions, though 
without the universality of mica as a 
dielectric. 

In many respects mica is a unique 
material having a combination of 
properties not possessed by any other 
single material. 

In the capacitor field, mica capacitors 
have been replaced for certain functions 
by polystyrene or polyester film capaci¬ 
tors, or by ceramic dielectric bodies. 

While polystyrene capacitors have 
extremely high insulation resistances, 
and very low loss (dissipation factor), 
being a wound component there is a 
low-capacitance limit of about 35pF. 

Furthermore, unless special care is 



Operators at the Ducon Division 
of Plessey Components inspecting 
mica blanks as they come from 
the press-cutting machines. 


taken in the placement of the electrode 
connections, the component can exhibit 
inherent inductance which limits the 
effectiveness of the capacitor at the 
higher radio frequencies. 

With polystyrene there is an upper 
temperature limitation of about 80 
degrees Centigrade, which is adequate 
for most commercial applications. Poly¬ 
ester film dielectrics can be used for 
higher temperature ratings. 

Polystyrene has a negative tempera¬ 
ture coefficient of capacitance of minus 
150 p.p.m. degree Centigrade (parts per 
million per degree Centigrade) while the 
polyesters have positive coefficients. 

Ceramic dielectric capacitors have re¬ 
placed mica capacitors in many circuit 
functions. 

A wide range of ceramic materials is 
available to the capacitor manufacturer, 
with widely different properties related 
to their actual composition—particularly 
in regard to dielectric constant, dissipa¬ 
tion factor and temperature coefficient 
of capacitance. 

The choice of a ceramic with a com¬ 
parable temperature coefficient to that of 
mica would only be valid for a limited 
range of capacitance values, acceptable 
physical sizes being the determining fac¬ 
tor. 

Generally, ceramic bodies having a 
high dielectric constant have large nega¬ 
tive temperature coefficients, which limit 
their use to certain applications. 

Capacitors made with mica dielectric 
can be operated over a wide temperature 
range, whose limits are frequently de¬ 
termined by the type of encapsulation or 
housing provided to protect the capacitor 


Mica “books” be - P 
ing split by hand , 
graded with 
micrometers and 
sorted into vari¬ 
ous thicknesses . 
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CONTACT MK-I 


TOKAITCII 



• 14 TRANSISTORS 
® LONGER AERIAL 

© MICROPHONE SOCKET 

• EXT. I2v SOCKET 

• GREATER RANGE 
© NEW CIRCUITRY 

• BATTERY METER 

• APPROVED FOR USE BY 
BUSHFIRE FIGHTING 
AUTHORITIES 

STILL ONLY $116 ea. 



® I I Transistors 
• All metal 

Cow hide case 
© Ear Piece 
® 9v Ext. socket 
® 100 MW 
® Squelch 

® Superb Clarity 

$49.75 each 

Also TOKAI TC9 and 911 
without Squelch 
$44.75 each 


Dotom of unift available all P.M.G. approved from $18 each. Powerful 5 watt bate itations. 
We will gladly check the power output of your present unit free of chargo, and we will 
let you tee what our instruments show. If your unit is down on efficiency, wo will quote to 
realign and tune it, or offer you a replacement with a liberal trade-in. Nowhere else can 
you see such a complete range of Transceivers. 




NEW IMPROVED 
30 WATT 


12v. All Transistor 
P.A. AMPLIFIER 

No. 598—Complete Kit of parts to 
smallest screw. $57. No. 656 — 

Wired ready to operate, $60. Freight 
extra. Size: 6ln w, x 3in h. x 8^in 
d. Weight 6Jlb. 


MAGNETIC STEREO PRE-AMP 

In 5Mv, out 

-,—qj - .SOOMv. Bass 

l and treble 18 

O OOOO ) 700C. K1 ' $29. 
l — 8ffi ~ r „7^r- — am — s xxz.J Wired ready for 

use, 531. Post- 

_ag e 30c, 

COILS & IF'. 455 Kc 

Aer, R.F. osc. and IF's . .. $ 1.70 ea. 

Ferrite Aor . .$2. 

Postage 10c. Write for details and price 
No. 265 Universal Tape OSC coil, $6. 



STEREO 


MULLARD 12 TRANSISTOR 

S watt x 5 watt. 

Distortion ’a of 1%. Frequency re¬ 
sponse 30 cycles to 18Kc. Output 15 
ohm speaker. 

12in Ig. x 7ln d x 4ln h. 

Pre-Amplifier kit No. 616C $26.00 

2—5w Main Ampiiners No. 

675C $34.00 

1—5w Power supply No. 681 C $16.00 
Steel chassis, plated No. 649 $ 2.SO 

COMPLETE KITS, nuts, screws. 

etc. No. 471 C. $78.SO 

Wired and tested, No. 471D. extra 
$5.00. Freight extra. Write for blue¬ 
print list ot parts. 


R.C.S. PRINTED CIRCUITS 

For all R. & H., E.A., Mullard, P-hlllps and other designs or 
specials, Coded and fluxed for easy assembly and solder, with 
blueprint circuit parts list. 

Recent Designs 

Part No. 

675 HI-FI 5W. amp. $2.50 

684 Pre-amp E.A. 

65.P10 . . . . $2.50 

685 Pre-emp. E.A. 

65.P12A . . . . $2.50 

686 Pre.amp. E.A. 

65.P12B . . . $2.50 

690 Philips 10W. 

amp.$2.50 

693 Electronic Flash 

E.A.$2.50 

list, immediate dispatch. Tax 


New Printed Circuits 

700 Magnetic pre-amp 

R.C.S.$3.00 

703 Mullard 7W. 

stereo.$3.00 

704 Pre-amp E.A. 

67.P2.$2.50 

707 10W. stereo, E.A. 67. 

P3 .$2.50 

708 10W. amp. E.A. 67. 

A3 .$2.50 

Many others—write for full 
Inc. Postage 10c. 



R.C.S. COMPLETE 
DO-IT-YOURSELF KITS 

Peak reception, tow price. No ex¬ 
pensive test equipment. Everything 
fits. 1964 RF Transport! 7. Complete 

kit—No. 640 $43.30 

Portable car radio, identical to 640 
above, plus extra switch and car coil. 

etc. No. 642 . $46.00 

(Write for booklet on 640 and 642.) 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HI SENSITIVITY 

R.F., mixer. I.F., pwr. dectr. 
■Bfe stages, adjustable aerial coup¬ 

ling. Kit of parts No. 659C, 
^ _ $24. Wired and aligned 659D, 

? . $25.50. Complete as lllust.. with 

461 dial knob and switch potf 
No. 474, 531. Postage 40c. 


IMPROVED BATTERY SAVER KIT 

4 1 / j, 6 or 9 volts. Replaces transistor 
battery power Input 240 volts A.C. Maxi¬ 
mum milliamps 100. Hum-free operation. 
Site I'/,in I. x 2'/jin w. x I'/jin h. No. 
657, $6.50 (post 10c). 



R.C.S. 


PERSONAL PORTABLES 

Range 30 mil**, 200 2 TRANSISTORS 

with short aerial 
and earth. Ear¬ 
piece only, no 
speaker. Wired 
ready to use, No. 

666D, $10. 

Postage 20c. 

Do-it-yourself kit, 

No. 666C, on app. 

1 TRANSISTOR 

582 Do-it-yourself kit ... ...... 

593 Wired ready to operate, $6, post, 
10c. 



-1 DIODE 

$5, post. 10c 


DIAL KITS 

Scale gold w'th’ white letters. 6 3 aln x 
2 J »ln. 

• Match 300pf gang, No. 459 $4.00 

• Match 200pf gang, padderless. 

No. 461.$4.00 

Post 20c. 


NEW AUDIO AMPLIFIER 

4 transistors. 

’a or 1 watt. 

Small size: cab¬ 
inet 3" x 2" x 
1" plastic. Suit¬ 
able crystal P.l 
up. Intercom., 
microphone rad¬ 
io. etc. (9 volt) 

Do-it-yourself kit 665, $10 (Post 10c). 
Wired ready for use, 665D; $11.50. 



Order by Mail Order , Foetal Hoia at Money Order (odd port.), direct to— 

RADIO PTY. LTD.. 651 FOREST ROAD, BEXLEY, N.S.W. 58-3491. 585385 


NEW TRANSISTOR PREAMP KITS: 

LOW IMP. Input 2 trans. 672C $6.50 

Wired ready for use, 672D .$8 

HIGH IMP. silicon 2 tran. 680C $6.50 

Wired ready for use. 680D.$8 

HIGH IMP. silicon 3 tran. 692C .. $8 
SIZE 3 x 2 x lln 2 req. for 5tereo. 
Wirod ready for use. 682D .. . $9.50 

Postage 10c each. Write for data. 
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element, rather than by the element it¬ 
self. 

The temperature coefficient of capa¬ 
citance is positive, usually of the order 
of plus 100 p.p.m./deg. C. Mica has 
high insulation resistance, high dielectric 
strength, and a low dissipation factor 
which is almost independent of fre¬ 
quency. 

The type of construction used has an 
inherently low inductance which makes 
the capacitors suitable for high frequency 
applications. Mica capacitors can be 
made to close capacitance tolerances, are 
extremely stable over long periods, and 
have excellent retrace characteristics 
when subjected to temperature cycling. 

The Ducon Division of Plessey Com¬ 
ponents believes that, contrary to the 
notion that mica capacitors are being 
progressively superseded by other types 
of capacitors, there is evidence that the 
demand has actually risen steadily over 
the last two years from the low level to 
which it had fallen. 

Extensive long-period testing in 
Europe and America has established the 
superiority of mica capacitors over all 
others in terms of long-term stability and 
overall reliable performance, particularly 
in telecommunications applications. 

While mica capacitors have largely 
disappeared from radio and TV sets be¬ 
cause of size and economic considera¬ 
tions, there is an undoubted trend show¬ 
ing that the mica capacitor is taking its 
rightful place among professional-grade 
components. 

★ ★ ★ 

I have recently bought a radio trans¬ 
mitter in good order but it is rated at 
300 watts output. I have heard that the 
maximum power permitted amateurs is 
150 watts. Is this true and, if so, can 
the power be reduced or can one get 
a special licence? 

From the nature of your question, it 
seems almost certain that you have not 
yet obtained your amateur licence or 
even come to grips with the study neces¬ 
sary. Perhaps you have bought the trans¬ 
mitter against the day when you may 
get on the air. 

Frankly, we regard this as a rather 
back-to-front procedure which can easily 
leave you lamenting, with a transmitter 
which is not suitable for use on the 
amateur bands. Into this class would fall 
the vast majority of the transmitters 
which have been sold ex-disposals since 
the war. 

Our strong advice is to get the licence 
first, before spending money on equip¬ 
ment. Having studied the technicalities 
and the relevant regulations and — we 
should hope — having spent some time 
observing what other amateurs are do¬ 
ing, you will be in a far better position 
to pick and choose. 

In the present case, you would first 
have to ascertain the basis of the ratling, 
whether CW, AM or SSB and, if the 
latter, to relate it to current regulations 
defining measurement of SSB power in 
particular. 

If, on the other hand, the transmitter 
is a type not originally intended for use 
on the amateur bands, it would be wise 
to put it aside until you can at least 
obtain some guidance from an experi¬ 
enced Amateur Operator. He would 
know whether it would be worth worry¬ 
ing about. The idea of a special licence 
you can probably forget about. S3 



| Scores of miles above the earth is 
1 the ionosphere, a region once dis- 
| turbed from time to time only by 
1 an occasional meteor plunging earth- 
| wards from space, but now visited 
1 with increasing frequency by orbiting 
| space-men. 

1 Students of the space-race will 
1 know the conditions. A thin, tenu- 
| ous atmosphere, so thin that it offers 
| practically no friction to high-speed 
| space capsules, subjected to a steady 
| stream of radiation from the sun 
1 which occasionally flares up to a 
1 lethal intensity. Add to these two 
| components the influence of the 
| earth's magnetic field, and we have 
| the three essential components of the 
1 ionosphere. 

1 There is no point here in going into 
| a long discourse about how radiation 
| from the sun, ultra-violet and X-rays, 
| ionises some of the gas atoms in the 
| thin atmosphere, producing electrons 
| and heavy, positively charged 
| particles. 

| The important thing is that layers 
1 of the ionosphere, the earth’s atmo- 
§ sphere extending from 40 miles to 
1 several hundred miles above the earth, 
| become electrified and able to absorb 
| and bend radio waves. 

| In general, the main effect of the 
| lower levels of the ionosphere is to 
| absorb radio waves, and the main 

| effect of the higher levels of the iono- 
§ sphere is to deflect them back to 

| earth. 

| These two effects make the iono- 
| sphere resemble a rather defective 
1 mirror with a veil over it. The 

| longer wavelengths have more diffi- 
| culty in passing through the veil of 
| absorption than do shorter wave- 
| lengths, so that the mirror becomes a 
| better reflector as the wavelengths 
1 becomes longer. 

| The result is that if we use too 

| long a wavelength it is completely 
I absorbed in the absorbing layers, and 
I if we use too short a wavelength it 
| is not reflected by the reflecting layer. 
| That is why at any given time and 
| season there is only a limited range 
1 of wavelengths which can be used for 
| broadcasting on short waves to any 
1 particular part of the world. 

| Now if the level of radiation from 
| the sun were constant, radio condi- 
| lions would still be continually 
| changing. For one thing, the earth 
1 rotates, and a given part of the iono- 
| sphere is strongly illuminated by the 


sun at noon, and probably cut off 
from the sun completely at midnight 
by the shadow of the earth. 

Again, in local winter time, the 
ionosphere is turned away from the 
sun and receives less radiation. So, 
even if the level of radiation emit¬ 
ted by the sun were constant, short¬ 
wave radio conditions would be in a 
state of continual change, from day 
to night, and summer to winter, but 
at least the pattern of change would 
be the same each year. 

The reason the pattern of change 
is not the same each year, and the 
reason why engineers can only make 
an approximate forecast of what radio 
conditions will be like in six months 
time, is that the ultra-violet and X- 
radiation from the sun varies widely 
in a rather irregular fashion Which 
is repeated about every 11 years. On 
top of this variation there are more 
or less unpredictable daily variations. 

And the reason for these varia¬ 
tions? Scientists continue to work on 
this question, but it is clear that the 
variations are closely associated with 
the appearance of sunspots on the 
visible disc of the sun, the so-called 
sunspot cycle. 

This is of topical interest to short¬ 
wave listeners, because we passed 
through the late period of minimum 
sunspots in 1964, and have now 
entered the rising part of the cycle, 
when we can expect some of the 
more spectacular manifestations of 
sunspot activity. 

And what are these? 

On the credit side, some remark¬ 
ably fine reception on the higher 
frequencies, or shorter wavelengths. 
The 11-metre broadcast band is com¬ 
ing to life, and in general listeners 
will be able to listen on shorter wave¬ 
lengths than they could a year or 
two ago. 

On the debit side, more frequent 
and more severe radio fade-outs, par¬ 
ticularly the sudden loss of all re¬ 
ception when the radio signals pass 
through the daylight zone, for periods 
of an hour or more. These are caused 
by the intense radiation given out 
by flares on the surface of the sun. 

These conditions continue for 
several years. After 1968 we shall 
pass the sunspot maximum period 
once more, and commence the slow 
descent towards another minimum. 
(From the B.B.C. “London Calling.”) 



Send 50c for 
PC board and 
latest project 
sheet. 


OUR transformer manual shows how to 
make a transformer to your own needs from 
step-by step text. Also Included is an ex¬ 
perimenters lodging sheet and sample of in¬ 
sulation. All for only SI. 

Keen experimenters are invited to join our 
new EXPERIMENTERS CLUB. It offers 
a monthly project with special Printed Cir¬ 
cuit Boards to make construction fun. Send 
just 50c for latest project with PC board 
and club details. 

C. W. INDUSTRIES 

2-6 Ethal Street, Moorabbin, Victoria 



MUSE 


KLAPP ELECTRONICS PTY 
224 CHAPEL STREET^ PRAHRAN, 


TELEPHONE: SI-4453: ’ 
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FAY LESS 

FAR IE 
BEST IS! 
PROFESSIONAL 
QUALITY TAPE 


‘brand 5’ has top quality features 


America’s finest professional quality recording tape 
is now available in Australia at half the price of any 
other comparable tape. It is fully imported in sealed 
boxes from the U.S.A. 

All “brand five” tape has high remanence iron oxide 
emulsion coated on to the best quality acetate or 
polyester base material. It is supplied with green/red 
leaders at both ends. There is no squeal, no gum¬ 


ming of heads and reduced head wear with “brand 
five” special dry synthetic lubricant which gives new 
protection for valuable equipment. 

“brand five” is a long-lasting non-abrasive tape which 
will give magnificent results in all high fidelity mono 
and stereo recordings to the most exacting profession¬ 
al standards and for the home enthusiast. You will 
hear a new naturalness to sound with brilliant highs 
and full depth lows! 


LOOK AT THESE PRICES-COMPARE TO OTHER TAPES 


TE 


Description 

Other 

Tapes 

Our 

Price 

J z e 


Description 

Other 

Tapes 

Our 

Price 



ON 

1 7" 

REELS 




ON 5|" REELS 



15D7 

1200' 

1.5 

Mil 

Acetate 

$5.00 $2.50 

15D57 

800' 1.5 

Mil Acetate 

$4.66 $2.33 

10D7 

1800' 

1.0 

Mil 

Acetate 

5.98 

2.99 

10D57 

1200' 1.0 

Mil Acetate 

5.10 

2.55 

10D7M 

1800' 

1.0 

Mil 

Polyester 

7.70 

3.85 

10D57M 

1200' 1.0 

Mil Polyester 

6.66 

3.33 

5D7M 

2400' 

.5 

Mil 

Polyester 

9.30 

4.65 

5D57M 

1800' .5 

Mil Polyester 

7.98 

3.99 

5D7MT 

2400' 

.5 

Mil 

Tensil. Poly. 

10.50 

5.25 






5D7MS 

3600' 

.48 

Mil 

Polyester 

15.90 

7.95 

CORRESPONDENCE TAPE ON ^ 

l" REELS 


5D7MTS 

3600' 

.48 

Mil 

Tensil. Poly. 

17.90 

8.95 

15D3 

150' 1.5 

Mil Acetate 

$1.00 $0.50 








15C3* 

150' 1.5 

Mil Acetate 

1.32 

0 66 



AM 

1 E" 

nrri r 



10D3 

225' 1.0 

Mil Acetate 

1.30 

0.65 



UIN 

1 D 

Kfc.fc.Lb 



10C3* 

225' 1.0 

Mil Acetate 

1.54 

0.77 

15D5 

600' 

1.5 

Mil 

Acetate 

$3.60 

$1.80 

10C3M* 

225' 1.0 

Mil Polyester 

1.76 

0.88 

10D5 

900' 

1.0 

Mil 

Acetate 

3.96 

1.98 

5C3M* 

300' .5 

Mil Polyester 

1.98 

0.99 

10D5M 

900' 

1.0 

Mil 

Polyester 

5.32 

2.66 






5D5M 

1200' 

.5 

Mil 

Polyester 

5.70 

2.85 

CORRESPONDENCE TAPE ON 34" REELS 


5D5MTS 

1800' 

.48 

Mil 

Tensil. Poly. 

9.96 

4.98 

5C32M* 

600' .5 

Mil Polyester 

$3.54 $1.77 



^Plastic re-usable mailing carton 


AVAILABLE AT ALL I Please send me full details on “brand five’ 1 

I together with a comparable price list. 

GOOD RADIO, RECORD!-™ 

AND TAPE STORES 


tape 


Address 


My tape recorder is 


GREEN CORPORATION LTD. 88 king street, Sydney, phone 25-1989 
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MORE ABOUT PLAYING 78rpm RECORDS 


Following cur article in the February issue on "Hi-Fi Systems 
and 78rpm Records" a reader, Mr David McCallum, adds 
comment which should be most helpful to those interested 
in this general subject. First his letter then our own 


additional 

Dear Sir, 

“I found the article in the February 
issue under the heading ‘Audio Topics’ 
of considerable interest, as this replay¬ 
ing of early recordings is a subject 
dear to me. I must congratulate Mr 
Williams on succinctly stating the pro¬ 
blems likely to be encountered in a 
minimum amount of space, and with¬ 
out undue complexity. 

“However, after reading the article 
I felt we were little nearer any satis¬ 
factory solution than when we started. 
Having taken some lengths to explain 
the existence of an enormous variety 
of recording characteristics, the only 
practical solutions offered are (a) the 
inclusion of a loudspeaker voice-coil 
treble attenuator, or (b) a suggestion 
to refer to a filter in an early edition 
of your magazine which very few 
people can have access to. The voice 
coil attentuators shown have very little 
flexibility, and by this surely admit 
their own inadequacy for use with 
records from the wide variety of 
manufacturers which any collector is 
likely to possess. 

“Also, the majority of the discussion 
dealt with the replay of electrically 
recorded records, whereas perhaps the 
majority of collectors are most enthu¬ 
siastic about their more primitive 
acoustic recordings, which, undeni¬ 
ably, can be made to sound aurally 
tolerable to the musically interested 
in 1967. 

“In the instance quoted by your 
correspondent, i.e. that he has some 
Caruso records that he wishes to play, 

I agree entirely with Mr Williams that, 
rather than go to a great deal of 
trouble, expense and probable frustra¬ 
tion, the best reproduction would be 
secured by duplicating his records 
with expertly made miorogroove 
reissues. Caruso’s entire output is 
available on microgroove, and the 
E.M.I. group reissues of this and other 
artists, are extremely well dubbed. 

“This course is not open to record¬ 
ings of the majority of other artists, 
however, and here I will stick my 
neck out and say that the majority 
of reissues on the market are appal¬ 
lingly badly done, and reproduction of 
even a worn original on a mechanical 
gramophone is likely to be far superior 


remarks. 

sounding (subjectively) to the under- 
or over-filtered efforts, frequently 
dubbed at the wrong speed, which 
emanate ad nauseam under a variety 
of house flags and at a variety of 
prices. 

“What seems to be called for, with¬ 
out going to the length of having 
a series of variable band-pass filters 
covering the pertinent spectrum, is a 
pre-amplifier unit along the lines of 
the Quad II, with its highly efficient 
and flexible top-cut filter; but also a 
steep cutting filter at the bass-end of 
the scale. 

“Mr Williams’ apt remarks about 
the inability of the average treble 
control to remove heterodyne whistles 
are equally applicable at the bass end 
of the scale, where the average bass 
control does not sufficiently remove 
the high rumble-levels encountered on 
certain recordings. 

“For instance, a system I once used 
produced very considerable distortion 
from certain acoustic recordings which 
were in good condition, and this 
trouble was traced to a high level 
low frequency signal, almost inaudi¬ 
ble, which was overloading the ampli¬ 
fier, causing severe distortion in the 
mid-range which we could hear! This 
was eliminated by the inclusion of a 
simple CR network at the pre-amp 
input. 

“However, the major cause of dis¬ 
tortion in replaying early records, as 
you pointed out but did not, I think, 
sufficiently stress, is poor fitting of 
the stylus into the groove. It is desir¬ 
able to use an oversized rather than 
an undersized stylus — the so-called 
‘standard’ 78 is made to the standard, 
as you are aware, of the R.I.A.A. 
which was not generally adopted until 
1954. As by this time all records of 
any worth from anything except per¬ 
haps the smallest companies had their 
microgroove equivalents, the majority 
of records which should be played 
with this stylus size are hardly worth 
keeping at all. 

“It is true that British Columbia 
used a narrow groove from the begin¬ 
ning, which will replay effectively with 
an R.I.A.A. 78 stylus, and this narrow 
groove, combined with particularly 
good surfaces on most Columbia 
records shows up others in a poor 


light, e.g. H.M.V., which were cut 
with a very wide groove. 

“H.M.V. records made up to about 
1932 will play properly only with a 
stylus of .004 to .005 tip radius, and 
unfortunately for the collector the 
majority of first-rate material is on 
this label. Oversize styluses of the 
dimensions I have just mentioned are 
virtually unobtainable and, even when 
found, must usually be fitted to the 
cartridge shank by the user, as most 
makers are naturally unwilling to fit 
other people’s styluses to their cart¬ 
ridges. 

‘To the casual user, or the person 
without a sufficiently large collection 
to justify expensive pre-amps and 
custom ground jewel styluses, there is 
still a good, and comparatively cheap 
way out, which you did not mention. 
This is to use a thorn or fibre needle. 
These are still reasonably readily 
available, and cause almost no damage 
to a shellac groove. ‘Expert’ pickups 
in U.K. produce a superior miniature 
thorn moving coil pickup, which has 
stood the test of time, and can be 
fitted to any reasonable shell or pickup 
arm. With its associated matching 
transformer it is capable of fairly high 
output. 

“For a long time I have satisfac¬ 
torily used E.M.I. type 12 cartridges, 
originally designed for steel needles, 
with miniature thorns. Naturally, this 
being a ‘needle armature’ type, the 
output falls considerably when used 
with a non-ferrous needle and, due 
to the alteration of the moving mass, 


ACOS CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SI A) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 
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The New 

THORENS 

TD150 Series 
of high quality 
turntables 


(Illustrated is the TDI 50 A.) 

• \ Two models available — 
BBPI I. Model TDI50A with TD 13 
arm — no cartridge. 

2. The TD 150 turntable only. 
Fit your own arm easily and 
mSSSSBSSI^^^SSmKSBK^ quickly. 

Specification* bulow are a «uld« to tnt hlflh quality and precision of th*s« Units. 

(a) Heavy 7ilb-12in diecast turntable. 

(b) Two speeds—33 1/3 - 45 R.P.M. speed regularity better than 0.2% 
peak to peak. 

(c) Rumble content—effectively NIL. 

(d) Wow and flutter 0.05%, 

(e) Double synchronous 16 pole motor (450 RPM at 60 CPS). 

(f) Sensitivity to shock and acoustic feedback practically nil due to the 

unique 3-point suspension of the arm mount board and turntable 
sub assembly. 

(g) Belt drive—of course. 

TOP QUALITY AND A FINEIXAMPll OF SWISS CRAFTSMANSHIP, 
WRITS OR PHONK FOR YOUR PRIC«. 


U 10 V 


presents 


ARROW the arrival of further samples of the 
announces world's best pick-up cartridge. 


NEW TYPE IT 


V/5 


Featuring “HIGH TRACKABIUTY“ 


Top rated in latest consumer reports. Demand has been heavy—get yours 
now. Call, write or phone for price and technical details. Also announ¬ 
cing the arr ival of additions to the SHURE range of “HIGH TRACK- 
ABILITY cartridges—including models M75-E, M75-G and M75-6. This 
range augments NOT supersedes the following cartridges in the SHURE 
range. M55-E, M44-5, M44-7, M44-G, M44-C. Now there is a cartridge 
to suit any application and pocket. * 

GET YOUR QUOTE AND DETAILS NOW. 


ARROW PACKAGE SPECIAL FOR MAY 



1. Dual 1019 player fitted with Shure M55E cartridge. 

2. Leak stereo 30 amplifier—fully transistorised. 

3. Two Leak sandwich loudspeaker systems. 

4. All necessary cables supplied. 

Base and perspex top cover for player avail- ONLY 

able as an extra if required. I 

High quality sound at a good price wOIJtiW 


HKIMMKJ tS 
NEW STORE FOR STEREO 
432 ran ST. SYMKT. 298580 


the damping often requires adjust¬ 
ment, but with correct adjustment it 
is possible to secure a reasonably level 
response, and the wear is low as can 
be gauged by the fact that one can 
play 20-30 sides without appreciable 
increase in distortion — this with 
| acoustic discs and their correspond¬ 
ingly low modulation. 

“A person investing in a miniature 
thorn pickup can, in many instances, 
dispense with any electrical filter, and 
merely rely on the natural flexibility 
of the thorn to provide treble attenua¬ 
tion, but if this is found inadequate, 
a blob of petroleum jelly of similar 
viscous material works wonders in 
lopping off the HF response when 
smeared over the armature and in 
the magnetic gap. 

“In view of your remark that you 
occasionally receive other letters along 
the lines of the one published, may 
I call your attention to the existence 
of The City of London Phonograph 
and Gramophone Society/ formed in 
1917 and going stronger every year? 
This is a society for people interested 
in the study and preservation of his¬ 
torical sound recordings, and the 
general furtherance of knowledge of 
the history of the industry. 

“A magazine, ‘The Hillandale 
News/ is available to members only, 
and recent articles have been contri¬ 
buted by Oliver Berliner and E, M. 
Barraud. Membership extends from 
U.K. to Japan, and through many 
intermediate countries, as well as Aus¬ 
tralia and New Zealand. Recent indi¬ 
cations of an upsurge of interest in 
Australia have led to the struggling 
formation of an Australian branch, 
which it is hoped will be soon in a 
position to issue a supplementary 
magazine. The general editor and 
secretary is Mr E. Bayly. 19 Glendale 
Road, Southbourne, Bournemouth, 
England, and the Australian secretary 
is Mr Colin Gracie, The Post Office, 
Cavendish, Victoria. 

“Those interested in historical 
aspects of cylinder or disc recording, 
artists or machines may care to 
inquire about joining the society.” 

Yours faithfully, 

DAVID McCALLUM. 

EDITOR’S COMMENT: Mr McCal- 
lum is very much an enthusiast, as indi¬ 
cated by his willingness to pursue mea¬ 
sures at which we stopped short. 

Like Mr McCallum, we put stylus fit 
first in our list of problems and, while 
we mentioned steel and thorn needles, 
we did not pursue their use. In fact, 
it would be an impossible feat of memory 
to recall when a correspondent last 
showed an active interest in such items. 
Hence our assumption that listeners with 
only a casual interest in old records 
would want to use present-day cartridges 
with, as stated, their problem of optimum 
tip radius. 

But, having defined the problems, we 
must admit to the conviction that many 
potential listeners would not persist with 
records with grooves which they could 
not trace with readily available cartridges 
and styluses. 

As Mr McCallum says, a thorn needle 
can provide a quite practical answer to 
the problem of groove fit, though it 
will involve the user in finding or resur¬ 
recting a worthwhile pickup capable of 
accepting one. 

If the pickup is one requiring a fairly 
I substantial playing weight, the thorn will 
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be ground into a suitable shape fairly 
quickly but it will only give a limited 
number of playings before shoulders ap¬ 
pear near the top of the groove. 

If a very light playing weight is used, 
it will take longer for the thorn to adapt 
itself but, of course, it will not wear 
out so quickly. 

It raises the question, in fact, as to 
whether the best procedure is not to plan 
for a single optimum playing of each old 
disc, for the purpose of dubbing it on 
to tape. Thereafter, the tape can be 
played while the disc is passed around 
for inspection! 

The merits and demerits of thorn and 
fibre needles were for years the subject 
of rather “tweedy” debate in European 
journals and there are doubtless plenty 
of old-time readers who could resurrect 
the arguments if they were so inclined. 

We had a bash at the subject ourselves, 
back in 1943, with an article in the 
July issue on the subject “Gramophone 
Needles—Good and Bad.” 

With our then science writer, Calvin 
Walters, we prowled through gardens 
(private and botanical) looking for likely 
thorns, deciding finally that the most 
appropriate were those which “decorate” 
those tall cactuses appropriate to Mexican 
desert scenes. By a certain amount of 
skullduggery, we even arranged to grow 
our own supply—the only trouble being 
that, by the time supply was assured, 
we no longer needed them! 

One of the problems of the time was 
that the conventional thorn sharpeners 
could produce only a fairly steeply angl¬ 
ed point. Attempts to produce a long 
taper were complicated by a tendency for 
the grinding wheel to “shred” the surface 
of the thorn, or snap the tip off just at 
the wrong moment. It also produced a 
high order of flexibility (and loss) in the 
taper. 

So, in the July 1943 issue, we came 
up with our own kind of thorn sharpener 
which ground along the line of the thorn 
and produced a concave taper. The result 
was a long, fine tip which delayed the 
formation of shoulders, and without the 
flexibility that would have been apparent 
had the same apparent tip angle been 
continued as a normal taper. 

At the time, we claimed a better sur¬ 
face finish, viewed under a microscope, 
than for thorns taken from a commercial 
packet. We went on: 

“Tested in a crystal pickup of conven¬ 
tional design, the reproduction was shown 
to be quite clean . . . 

“However, there was a startling in¬ 
crease in the number of sides which could 
played with one sharpening. 

“With a typical crystal pickup and 
average orchestral recordings, it was 
found that a new needle fresh from the 
packet would play about 3 sides of 12- 
inch discs. Much the same was obtained 
from needles resharpened to the con¬ 
ventional conical point. 

“Against this, a point ground in con¬ 
cave fashion on one of our new sharp¬ 
eners, played twelve sides or so before 
there was any suggestion of distortion. 

“Indeed, this figure has been shown 
to be conservative. Lengthy tests have 
been run on two entirely separate outfits, 
the pickup in each case being a crystal, 
with a needle pressure of slightly less 
than 2oz.” 

Yes, 2 ounces! 50 grams or more! 
How our ideas and concepts have chang¬ 
ed. 

So, if you want to experiment with 
thorn styluses, first find a pickup or 



dent’s apparent belief that he was main¬ 
ly up against a problem of accurate 
compensation. 

Our attitude was—and still is—that 
the question of compensation is compli¬ 
cated by so many hazards, known and 
unknown, that it is better to arrive at 
optimum sound by more or less ari- 
bitrary variation of bass and treble res¬ 
ponse. 

The voice coil top-cut filters were sug¬ 
gested as a measure to lop off that 
portion of the spectrum which contained 
only — or mainly — distortion compo¬ 
nents. It was not intended to double as 
a means of compensation, as Mr Mc- 
Callum apparently assumes. 

The idea of using a control unit with 


This sharpener for 
thorn needles was 
described in our 
July, 1943 issue. The 
“chuck" was an old- 
time terminal device 
originally intended 
to grip wires. Spring 
SI and grubscrew G 
permit axial posit¬ 
ioning of the stylus 
tip , while spring S2 
holds the tip against 
the grinding wheel. 


FELT POLISHING 
WHEEL COVERED 
WITH EMERY 



BUSH FROM 
OLD SWITCH 


MECCANO" WHEELS 
OR SIMILAR 


, BUSH 
FROM SWITCH 


BUSH SOLDERED TO 
END OF SHAFT 


CHASSIS OF 
COPPER 


cartridge that will accept one. Then 
either buy a packet of thorn needles (if 
you can locate such) or find them au 
naturel and prepare them yourself. 

As far as frequency compensation is 
concerned, we reproduced the set of 
curves for electrical recordings, with 
further reference to “The hotchpotch of 
practice which was current during the 
days of mechanical recording.” We said 
this to counter the original correspon¬ 


adjustable and steep top-cut filter is an 
acceptable alternative, while the bass-cut 
filter would also be valuable in certain 
cases. 

Mr McCallum speaks as a man with a 
strong interest in old recordings and re¬ 
flects the thinking of those who are pre¬ 
pared to go to more than ordinary lengths 
to play them. We are indebted to him 
for the additional light he has thrown 
on the subject. B 




REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces 6P67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 


fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 
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NEW TANDBERG "SERIES 12 
?IES 12" NEW TANDBERG "SEJ 
3BERG "SERIES I2'NEWTANI 
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THE NEW TANDBERG "SERIES 12"- 

A COMPLETE HIGH FIDELITY STEREO SYSTEM 


NOW COMPLETELY SOLID STATE! 


Although firmly established as the world's 
leading manufacturer of high-quality, preci¬ 
sion tape recorders, TANDBERG's develop¬ 
ment policy requires continuing research in 
engineering and electronics. This fine new 
stereo recorder, the TANDBERG "Series 12", 
is the latest product released by the TAND¬ 
BERG research laboratories. 

Completely solid state, the "Series 12" 
incorporates twin ten watt R.M.S. stereo 
amplifiers, two built-in wide range loud¬ 
speakers, concentric volume controls for 
each channel, two electronic beam indicators 
for positive control of recording levels — 
and high or low level sensitivity radio inputs 
automatically give priority to two low imped¬ 
ance dynamic microphones by means of 
double circuit jack sockets conveniently 


situated on the top panel. Separate bass 
and treble controls, one lever tape tran¬ 
sport operation, momentary start/stop, auto¬ 
matic end-stop and an illuminated four digit 
revolution counter are additional features. 
Special inputs are provided for ceramic or 
crystal pick-ups for recording or for high 
fidelity stereophonic record reproduction. 
Connection of external speaker systems and 
switching for all speakers has been greatly 
simplified. External amplifiers may be used 
with the "Series 12" pre-amplifier outputs, 
and a centre channel output enables the 
individual mixing of program material from 
both channels. 

The TANDBERG "Series 12" can be the 
heart of any high fidelity stereophonic 
musical reproduction system. Add a radio 


tuner, pick-up and external speakers and 
the "Series 12" is one of the finest stereo 
systems available! And for language study 
the lesson may be recorded on one track, 
the student's responses on another. Both 
tracks may be played simultaneously or 
individually — comparison of pronunciation 
and intonation is greatly simplified. 

Hear the TANDBERG "Series 12" at all 
reputable high fidelity and stereo stores 
. . . in terms of sound quality this new 
recorder represents extraordinary value for 
money. Without reservation it may be 
claimed that the "Series 12" is the most 
versatile and advanced self-contained stereo 
recorder yet released by TANDBERG. 



INTERSTATE REPRESENTATIVES; 

S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace. Norwood, S.A. Tel. 63 4844 
QTand: Sydney G. Hughes. 154-158 Arthur St., New Farm. Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.; K; W. McCulloch Pty. Ltd., 109 York Street. Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225. Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House. Smith Street. Darwin. Tel. 3801 
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JULIAN RUSSELL 


Beethoven Ninth... unimpaired grandeur 


BEETHOVEN—Symphony No. 9 in D 
Minor, Op. 125. Joan Sutherland 
(soprano); Marilyn Horne (con¬ 
tralto); Janies King (tenor); Martti 
Talvela (bass). Vienna State Opera 
Chorus and Vienna Philharmonic 
Orchestra conducted by Hans 
Schmidt-Isserstedt. Decca Stereo 
SXLA6233. 

This is as fine a performance of the 
Ninth as you are likely to hear for 
many a long year to come. And I write 
this with the knowledge that no fewer 
than 14 recordings of the work are at 
present available in Australia, about 
half of them recorded on one disc. To 
fit the version junder review on to one 
disc Schmidt-Isserstedt has left out the 
repeats in the Scherzo which, while 
always good to hear, constitute no 
serious loss when omitted. 

Though Sohmidt-Isserstedt’s reading is 
obviously the result of much profound 
study of detail related to general design, 
his performance never lacks spontaneity. 
The work’s grandeur remains unimpaired 
but is never allowed to become oppres¬ 
sive. Climaxes are not belted out for 
all they are worth as they come along, 
but cunningly designed to reach, and 
leave, the maximum point of interest 
in the movement. Thus you may for a 
while in the first movement think you 
are in for a tepid account of the sym¬ 
phony. But this impression lasts only 
long enough for you to appreciate the 
perfect proportions allotted to every bar 
of the great score. 

The first movement is awesome in 
the way the conductor suggests the 
imposition of order on chaos in a 
manner that suggests the first chapter 
of Genesis. The Scherzo, so difficult not 
to drag, in the manner of Klemperer, 
or to rush, as some other conductors 
do, is taken ait a tempo which, combined 
with its irresistible propulsibn, suggests 
that if it ever escaped from the confines 
of form, it would crush this earth like 
an egg. Yet miraculously, it remains 
essentially a scherzo with all the impli¬ 
cations of that musical term. Its energy 
is never malevolent, but always exhilar¬ 
ating. 

The slow movement, played with 
passionate intensity that underlies a sur¬ 
face .serenity, is beautifully calculated to 
prepare one for the joyous outpourings 
of the magnificent choral finale. I have 
never heard this movement more excit¬ 
ingly, or more accurately delivered, not 
only by the choir, but by the soloists, 
too. Most musicians are aware of the 
difficulty of finding singers able to do 
justice to Beethoven’s immensely diffi¬ 
cult, and, let’s face it, unsympathetic 
writing for the voice in this movement 
Yet there is not one bar in this per¬ 
formance where any perceptible strain 
can be detected. 


Joan Sutherland is in grand form, her 
pure soprano tones adding a silvery edge 
to the top notes of the score. The 
American tenor, James King, makes a 
heroic contribution free from the some¬ 
times irksome habits of some German 
heldentenors. Talvela adds rich sonority 
to the bass fine and Marilyn Horne’s 
contralto, while always contrastingly dis¬ 
tinct in timbre from Sutherland’s 
soprano, never affects the homogeneity 
of the solo quartet. 

The Vienna Philharmonic, the mem¬ 
bers of which must have played the 
Ninth countless times, deliver it this 
time with all the freshness of novelty. 
Attack, phrasing, ensemble and balance 
are all faultless. And despite the extra 
long playing time of 68 minutes, the 
sound is always wonderfully clear, 
spacious, and brilliant. If you don’t 

already own a fine performance of the 
symphony, don’t miss this one. 

★ ★ ★ 

BEETHOVEN—Symphony No. 3 in E 
Flat Major, Op. 55. (Eroica). Vienna 
Philharmonic Orchestra conducted 

by Hans Schmidt-Isserstedt. Decca 
Stereo SXLA6232. 

I can recommend with the same 

enthusiasm Schmidt-Isserstedt’s record¬ 
ing of the “Eroica” symphony, too. 
Indeed, in this the playing of the Vienna 
Philharmonic even surpasses in subtlety 
of phrasing and gorgeousness of tone 
its impressive achievement in the Ninth. 
The whole orchestra responds with the 
suppleness of a solo instrument to the 
always exacting demands of the con¬ 
ductor. And the superb tonal quality 
never fades in even the most softly 
Whispered pianissimos. Technically, l can 
safely write that the performance is 
unrivalled. 

But interpretatively I am not so com¬ 
pletely happy with it as I was with the 
Ninth. That Schmidt-Isserstedt takes the 
famous Funeral March slow movement 
slightly faster than is usual can be con¬ 
doned since the movement loses nothing 
of Us tall dignity in the process, though 
it is never as moving as Klemperer’s. 
Tempo is a trickily subjective feature 
to approve or disparage in nearly all 
circumstances and here the conductor's 
reading commands respect if not affec¬ 
tion. 

But it is the soherzo that I find 
hardest to accept. The first part, a 
marvel of delicate accenting, goes at an 
exhilaratingly brisk pace. But when he 
comes to the trio, Schmidt-Isserstedt sud¬ 
denly reduces his speed by nearly half 
in a manner that jars me every time 
I hear it, and to which no amount of 
repetition can reconcile me. I fail to 
see either the logic or even the musical 
effectiveness of this freakish treatment. 
However, disapprove as you might, the 
technical excellence of the playing 


remains constantly unblemished in these 
two movements, and is always there to 
admire. 

I doubt if a better performance of 
the finale has ever been recorded. It 
moves smoothly but irresistibly to as 
exultant a climax as anyone could 
desire. The more the pity that such a 
short interlude as the trio could be so 
off-putting. But then you may not think 
it so. As I said earlier, tempo always 
produces a purely subjective response. 
The engineering is beyond praise in the 
quality of tone, the wide but not cumber¬ 
some dynamic range and balance that 
maintains quite wonderful stability. 
k k k 

BEETHOVEN—Trio for Piano, Violin 
and Cello, No. 6 in B Flat Major 
(The Archduke), Op. 97. Eugene 
Istomin (piano); Isaac Stern (violin); 
Leonard Rose (cello). CBS Stereo 
SBR235193. 

It is notoriously difficult to balance 
the piano so that it blends with the 
stringed instruments of a piano trio, not 
only in recordings, but in a concert 
hall, too. The Menuhin set of Beet¬ 
hoven’s early piano trios which he 
recorded with his sister Hephzibah at 
the piano and Gendron on the cello 
recently, is a case in point where much 
■admirable playing was blemished by 
relegating the piano to the background 
so that most of the time it seemed 
merely to be providing an accompani¬ 
ment to the other two instruments. The 
trouble, of course, is that the timbres 
of stringed instruments and the piano 
are mutually incompatible, though, 
among amateur chamber musicians, the 
piano trio is still perhaps the most 
popular form. 

CBS have had more than usual suc¬ 
cess in the way in which they balance 
the piano into the texture of this great 
trio. They blend just about as com¬ 
pletely as iit is possible to make them 
do and emerge each with its own 
individuality whenever they are needed 
to. Moreover, all three players seem 
imbued with the spirit of nobility that 
pervades the whole work. Technically, 
the playing is impeccable, but a couple 
of details prevent me from recommend¬ 
ing this as the definitive recorded per¬ 
formance. 

Istomin occasionally and unpredict- 
ably holds up the progress of the 
musical thought by a momentary hesita¬ 
tion as affected as it is illogical. And 
when he has a passage on his own, he 
phrases it rather too preciously to match 
the freedom of outline of his colleagues’ 
moulding. And for my taste the scherzo 
might have been allotted just a tiny bit 
more sparkle. It is never incongruously 
dull in its relation to the rest of the 
work. But a smidgin more zip would 
have been welcome. Otherwise the work 
is highly enjoyable. 

★ ★ ★ 

BARTOK—Piano Concerto No. 3. 
RAVEL—Piano Concerto in G Major. 
Julius Katchen with the London 
Symphony Orchestra conducted by 
Istvan Kertesz. Decca Stereo 
SXL6209. 

I still have the recording Katchen 
made of Bartok’s Third Piano Concerto 
with Ansermet and the Swiss Romande 
back in 1954, and What is more, despite 
its now dated engineering, can listen 
to it with enjoyment. His performance 
was wonderfully fresh and spontaneous 
and his technique just as formidable 
then as it is nowadays. There are some 
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vital differences as he now plays it with 
Kertesz and the L.S.O. Some of the 
freshness has gone, but in its stead one 
finds much to delight in Katchen’s more 
mature and deeply considered approach 
to ithe slow movement and the increased 
vitality of the invigorating finale. 

And there is no blinking the fact that 
even with the benefits of the most 
modern engineering, the Swiss Romande 
would be no match for the L.S.O. 
Kertesz is, of course, Hungarian him¬ 
self, and though he is outstandingly 
versatile, he brings just that little extra 
something to works of Hungarian origin. 
Under him the orchestra plays superbly 
both in its function of accompanying 
the soloist and the many brilliant inter¬ 
ludes it has on its own. Moreover, the 
engineering is of a quality that permits 
every note of the exquisite* score to be 
heard — and enjoyed. 

Katchen used Prokofieff’s Third Con¬ 
certo as a coupling on his earlier disc. 
This time he plays Ravel’s G Major 
Concerto in what I consider to be its 
finest recorded performance. Till now, 
I have always thought Michael a ngeli’s 
1958 recording unrivalled. But there are 
very few points on which I don’t now 
prefer Katchen’s definitive reading. 

★ ★ ★ 

RAVEL — L’Enfant et les Sortileges. 
Complete Opera. Flore Wood (The 
Child); Marle-Lise de Montollin 
(The Mother, The China Cup, and 
the Dragon Fly); Genevieve Tour- 
aine (The Shepherdess, The She- 
Cat, and The Bat); Adrienne Mig- 
liette (The Fire and the Night¬ 
ingale); Suzanne Danco (The Prin¬ 
cess and The Squirrel); Juliette Bise 
(The Owl and A Shepherd); Giselle 
Bobillier (A Shepherdess); Hugues 
Cuenod (The Wedgwood Teapot, 
The Little Old Man, and The Green 
Frog); Pierre Mollet (The Grand¬ 
father Clock and the Tom Cat); 
Luden Lovano (The Armchair and 
A Tree). The Motet Choir of 
Geneva and the Swiss Romande 
Orchestra conducted by Ernest 
Ansermet. Record Society S/6216. 

This is a welcome though long over¬ 
due addition to the Ravel repertoire 
available here without the irksome wait¬ 
ing period for a special indent. It is 
also a work that is better imagined than 
seen and perhaps for that reason is 
seldom produced in opera houses. I saw 
a performance at the Volksoper in 
Vienna in 1965 which, though admirably 
sung and staged with all the resources 
of that well equipped theatre, just failed 
to come off. It was coupled with Ravel’s 
“L’Heure Espagnole,” which was 
indubitably better musical theatre. 

The famous French author Colette 
wrote the libretto which tells of an 
“enfant terrible” who torments the 
domestic pets, ill-treats the furniture in 
his nursery, slashes the trees in the 
garden outside and generally makes him¬ 
self a thorough little pest. The title 
which, literally translated, means “The 
Child and the Magic Spells” prepares 
one to accept the animals using human 
voices to reprove the boy, the furniture 
to groan under its humiliating misuse, 
and even the trees to complain lugubri¬ 
ously of his senseless mischief. And it 
is no surprise that at the end he repents 
and becomes a good little boy—at least, 
for a While. 

Ravel has filled his score with deli¬ 
cious tunes, parodies, burlesques of 
waltzes, foxtrots, eighteenth century 


French chansons and countless other 
delicately witty and ironical touches. 
Arithmetical tables come to life to haunt 
the child, -a grandfather clock, deprived 
of its pendulum, races away, its mach¬ 
inery clicking like mad. Armchairs con¬ 
verse with the stately grace of the voca¬ 
bulary of the court of Louis XIV. Two 
cats conduct a felinely promiscuous love 
affair with much mewing and angry 
spitting. And Ansermet’s performance 
makes it all so vivid that, by following 
it with the English/French libretto pro¬ 
vided, it can all be pictured graphically 
by the mind’s eye. 

The large cast is, generally speaking 
excellent, though most of the names 
will be unfamiliar to Australian audi¬ 
ences except perhaps that of Suzanne 
Danco, who doubles the parts of a 
golden-haired fairy princess and a rebel¬ 
lious squirrel, -the first with more suc¬ 
cess than the second. The Swiss 
Rom'ande under Ansermet is always at 
its best in French music of this period— 
though one must not forget its successes 
wMi Stravinsky works of the same gene¬ 
ration—and has never played better 
than here, while Ansermet’s control of 
ensemble is always perfectly assured. 
The performance was recorded in 1960, 
but the sound wears very well indeed. 
★ ★ ★ 

GRANADOS—Songs. Seven Canciones 
AmatorJas: Ten Tonadillas, Mont¬ 
serrat Caballe (soprano) with Sym¬ 
phony Orchestra conducted by 
Rafael Ferrer. RCA Stereo 
LSC2910. 

In her first and very impressive re¬ 
corded recital Montserrat Caballe sang 
works by Bellini and Donizetti. In these 
arias she revealed not only a voice of 
outstanding beauity but the skill to man¬ 
age it in the intricacies of early 18th 
century coloratura writing. In these 
Spanish songs on her newest recording, 
she shows that she, too, like Los Angeles 
can add a hard flamenco edge and deep, 
almost guttural production to a voice 
that might well shine in such roles as 
Manon or Mimi. I don’t know that 
either of these singers can match Super- 
via at her greatest in songs of this type, 
but they are both fine, just the same, in 
their own right. 

I found one tiresome omission in the 
pressing I received. No copy of the text 
of the 17 songs accompanied the record, 
nor is any to be provided. I felt /that I 
would have enjoyed them much more 
had I known the words of many of the 
songs with which I was not familiar. 
A very brief and generalised description 
of them is given in the sleeve notes. 

But no more. However, Madam Caballe 
sings them excitingly in a voice which, 
despite its sometimes deliberately as¬ 
sumed hardness, is always under 
supremely efficient control. The accom¬ 
paniments supplied by the anonymous 
orchestra under Rafael Ferrer are excel¬ 
lent, as is the engineering. 

★ ★ ★ 

SIBELIUS — Finlandia: Valse Triste: 

Karelia Suite: Pohjola’s Daughter: 
Lemminkainen’s Return. Halle 
Orchestra conducted by Sir John 

Barbirolli. H.M.V. Stereo OASD- 
2272. 

With the exception of the Karelia 
Suite, the program might be called a 
recital of the more popular tone poems 
of Sibelius. But Sibelius, of course, 
lavished the same care on his lighter 
works as he did on his larger ones. For 
instance, the short and immensely 


popular “Valse Triste” is a little gem of 
construction based on hauntingly beauti¬ 
ful themes. The Karelia Suite will pro¬ 
bably be familiar to most TV viewers 
as introductory music to Channel Seven’s 
“Seven Days” weekly news commentary 
program but is none the worse for that. 

“Finlandia” was the first piece of , 
Sibelius to win universal popularity. I 
can remember hearing it as a boy played 
by a military band on Brighton pier— 
and very impressed 1 was at the time. 

I still am, listening to it as played here¬ 
by Barbirolli and the Halle, with its 
crackling brass chords punctuating the 
nationalistic hymn tune that might be 
called its chief subject. The whole pro¬ 
gram is played with affection by the 
orchestra and its distinguished conductor 
and can be strongly recommended to any¬ 
one making a preliminary exploration of 
the works of the Finnish composer. The 
engineering is outstandingly good. 
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A SCHUBERT RECITAL. Dietrich 
Fischer-Dieskau (baritone) and 
Gerald Moore (Piano) HM.V. 
Stereo ASD2273. 

Still another Schubert Recital by 
Fischer-Dieskau? Yes. And he has done 
nothing finer. Some of the songs will be 
well known to comparative newcomers 
to the art of lieder singing. Some might 
be unfamiliar to even practitioners of the 
art. I refer to “The Wanderer” which is 
not the one you’ll probably expect to 
hear, D493, but a later composition, 
D649. Fischer-Dieskau sings them all 
beautifully and Gerald Moore has never, 
in a long and prestigious career, provided 
better played or more sympathetic ac¬ 
companiments. 

The titles of the songs included in this 
recital are: An die Entfernte: Auf dem 
Wasser zu Singen: Der Schiffer: Der 
Wanderer: Nachtgesang: Das 

Zugenglocklein: Der Jungling and 

der Tod: Das Heimweh: Das Lied 
im Grunen: Der Tod und das Mad- 
chen: Der Winterbend: Der Zur- 

nende Barde: Der Strom: Litanie 
aus das Fest Aller Seelen. 

★ ★ ★ 

FALLA—Love the Magician. Philhar- 
nionia Orchestra with Victoria de 
los Angeles conducted by Carlo 
Maria Giulini. 

RAVEL — Rhapsodie Espagnole: 
Pavane for a Dead Infanta. New 
Philharmonia Orchestra conducted 
by Giulini. Columbia Stereo 
SAX05265. 

The Philharmonia Orchestra became 
the New Philharmonia when Walter 
Legge left the organisation, I think some 
three or four years ago. At any rate, 
[ deduce from the fact that Giulini’s 
orchestra is called the Philharmonia in 
the Falla piece and the New Philhar¬ 
monia in the two Ravel works thalt the 
Falla must have been recorded some 
time ago, though only just issued here. 
And I cannot trace the Falla having 
been issued overseas With another coup¬ 
ling. At a guess, it may have been held 
over because the balance puts Los 
Angeles ever so slightly too close to the 
mike—a fact that doesn’t disturb me 
at all, for she is in grand form and 
uses a deep-throated production that 1 
find very exciting indeed. 

To this can be added my enjoyment 
of Giulini’s at once sensitive and pulse- 
quickening performance of Falla’s viva¬ 
cious score. That an orchestra’s sense 
of rhythm is only as good as its con¬ 
ductor’s is a truism among musicians 
Under Giulini the Philharmonics 
rhythm make the feet itch to tap. They 
carry you away with the force of their 
sheer sensual velocity. And the orches¬ 
tra’s first desk soloists, especially those 
in the woodwind section, are there in 
force to deal out delights along the road. 

The New Philharmonia is just as 
impressive as its elder brother in the 
shaded delicacies of Ravel’s “Rhapsodie 
Espagnole.” The first three movements 
leave nothing to be desired in the way 
of mood painting and exquisite nuanc- 
ing. The Finale is not quite as satis¬ 
fying There is a good deal more bustle 
at a Spanish fair than Giulini would 
have you believe here, though his read¬ 
ing is by no means tranquil. But in the 
“Pavane” everything is stately and 
ordered with true classical grace. To 
listen to it is as delightful a way of 
spending a few minutes as any I know. 
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DOCUMENTARY RECORDS 


Reviewed by 


BEATRIX POTTER: “The Tale of 
Squirrel Nutkin” and “Johnny Town 
Mouse.” Vivien Leigh and Com¬ 
pany. Produced by Fiona Bentley. 
Songs and Music by Cyril Ornadel 
and Orchestra. E.P.45 CG 27 and 
CG 37. Children’s Record Guild 
of Australia. 

On making enquiries in shops from 
time to time about children's records, 
especially Chose which might be suit¬ 
able for the very young, I have seldom 
been able to get an entirely satisfactory 
answer apart from being referred to a 
nearby browser box. I have also found 
that unless you have time to audition 
some so-called children’s records before 
purchase, you may arrive home With a 
disc containing indifferent material. 

All the records reviewed on this 
page have a virtual stamp of approval 
on them by reason of their release on 
the Children’s Record Guild of Australia 
label, which is a subsidiary of the 
World Record Club. Obviously a great 
deal of care has gone into the produc¬ 
tion of these little records which in their 
E.P. 45 format, are ideally suited 
to the younger child’s listening span. 

These two records are dramatised ver¬ 
sions of two of the famous and much 
loved Beatrix Potter stories, narrated by 
Vivien Leigh with a small company 
playing the various animal roles, and 
with Tight and airy musical scores by 
Cyril Ornadel. At about the turn of 
the century Beatrix - Potter created her 
immortal animal Character, Peter Rabbit. 
The two tales here, along with about 
twenty others, followed soon after to the 
delight of millions of young children of 
many nations. The author was gifted 
with a most sensitive insight into the 
directness of the child’s mind. Sh* was 
a great country lover and these stories 
and drawings in which She humanises 
small animals were the result of the 
keenest observation of nature. 

Following ‘The Tale of Squirrel Nut- 
kin” with book in hand one finds the 
dramatised version to be remarkably 
faithful to its original, with Squirrel 
Nutkin emerging as a quite incorrigible 
character. Additional songs such as the 
opening one, “I’ve got a Tail,” help to 
underline this as does the song given 
to Old Brown the Owl, “Take one 
Mole” which consists of several quite 
delightful nonsense lyrics about the cor¬ 
rect way to prepare and eat the un¬ 
fortunate mole. 

In “Johnny Town Mouse” Beatrix 
Potter looks at 'the differing points of 


Glen Menzies 

view of the town mouse and the country 
mouse, with two most likable char¬ 
acters in Johnny Town Mouse and 
Timmy Willie from the country. The 
country mouse, accidently transported 
to the city, deplores -the noise and the 
panic of city life and longs to return 
to the joys and peace of the country¬ 
side; his well-meaning host, Johnny 
Town Mouse, however, revels in the 
excitement and stimulation of city life 
as against the crudity and endless bore¬ 
dom of the country. Age old sentiments, 
which are no less valid emerging 
from the mouths of mice. 

The cover note with the disc savs 
their varied adventures, the songs they 
sin°. their philosophies of life will 
enchant small listeners. My own young 
listeners and I, all heartily agree. 

Fiona Bentley’s productions have been 
extremely well thought out and they have 
a very professional smoothness about 
them. Vivien Leigh uses a quite straight¬ 
forward approach in her narration and 
the pacing seems to be thoroughly ap¬ 
propriate to the simple directness of the 
stories. The rest of the players enter 
into the spirit of the thing with enthusi¬ 
asm and style. 

The Beatrix Potter books and records 
complement each other, and for children 
who are learning to read, a lot of fun 
can be had from following -the story 
while listening to these records. 

The recorded sound is fine of “Johnny 
Town Mouse,” but is somewhat marred 
by a faulty pressing in my copy of 
“The Tale of Squirrel Nutkin.” 

★ ★ 

MOZART PRINCE OF SONG and 
THE LIFE OF CHOPIN: Narrated 
by Robert Helpmann. Margaret 
Harms worth (Piano) and The Sin- 
fonia of London. E.P. 45 CG 3 and 
CG 54. Children’s Record Guild of 
Australia. 

These little records can be whole¬ 
heartedly recommended as an introduc¬ 
tion to the lives and music of the com¬ 
posers concerned. They manage to over¬ 
come the difficult problem of being edu¬ 
cational and entertaining at the same 
time. Music and story are combined in 
sudh a way that Jt seems to be the most 
natural thing to know about Mozart and 
Chopin. On hearing that Mozart wrote 
classical music, the young listener hears 
and remembers it as just lovely music 
and hs feels something in common in 
knowing that some of it was written when 
the composer was a little boy also. “The 
Life of Mozart” was a good choice to 
begin the series, for although his life was 


all too short, and in the end, tragic, it 
was a very fascinating one. 

How to get some of this into the space 
of 12 minutes or so is quite a problem, 
solved here by taking a fairly broad view 
and choosing some of the milestones in 
his life, with particular emphasis on his 
early years when he first gave indications 
of his extraordinary musical ability. We 
hear also of his outstanding success as a 
child performer in the great musical 
centres of Europe, through to the last 
lonely years and his tragic death. 
Throughout the record, a surprising num¬ 
ber of musical excerpts are blended in 
with telling effect. My own reaction after 
each hearing was to put a full length 
Mozart record on. 

Listening to ‘The Life of Chopin” 
straight after Mozart indicates that the 
producer has not worked to any rigid 
formula. The famous “Revolutionary 
Study” makes a dramatic backdrop to the 
opening narration which tells of the com¬ 
poser at the age of 20 at a climactic 
moment in his life. He is in Munich and 
has just heard from his father in Poland 
that Warsaw has fallen to the Russians. 
Then, using the voices of George and 
Hannah Pravda, several short vignettes 
about Chopin’s early childhood in 
Poland, are effectively interwoven into 
the story. It continues by outlining some 
of the outstanding events in the short 
lifetime of this composer. 

A word of praise here for Miss Harms- 
worth who is responsible for the polished 
plaving on both these records. Robert 
Helpmann, who is the joint editor of the 
series, makes an admirable narrator, 
using a slightly urgent tone of voice 
which gives a fresh documentary-like 
sound to the narration. D 
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Li&kt Music—A Conductor’s Viewpoint 

“ There's no such thing really as light music—in the great sense of the 
word. It’s a modern name for a modern thing. It seems to be harder to 
write a good piece of modern light music than it is to write a good piece 
of modern music. And interpretation’s the same. The young conductors 
come along but they all want to conduct symphonies and nobody wants to 
| become a great conductor of Strauss waltzes or anything of that kind. 

| So 1 feel it’s a sort of dead end at the moment. I just like conducting 

music. Some of it people call light and some people call it serious, but 
l don’t recognise any difference.” (BBC conductor Stanford Robinson 
broadcasting on his retirement about his musical tastes and experiences.) 
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13 1966 —VTVM. 

14 * 1960 Audio OSC. 

15 * 1962 Audio OEN. 

16 6-Band OSC. RF and AF. 

17 Trans Service OSC. 

18 STD. Audio OSC. 

19 Trans Audio OSC. 

20 D/R A/F Meter. 

21 Simple Signal Injector. 

22 Trans Signal Tracer. 

23 Trans Wave Meter. 

24 G.D.O. Adaptor. 

25 Wide Range G.D.O. 

26 1966 Basic Test OSC. 

27 Square Wave GEN. 

28 XTAL Locked STD. 

29 Electronic Tuning STD. 

30 Pattern GEN. 

31 Trans Pattern GEN. 

32 5.5 and 36 MHZ Sweep 
GEN. 

33 Sweep and Marked GEN. 

34 Silicon Diode Sweep GEN. 

35 Silicon Diode Noise GEN. 

36 * R.C. Bridge. 

37 1966 R.C. Bridge. 

38 Geiger Counter. 

39 Direct Reading Impedance 
Meter. 

40 Simple Proximity Relay 
Alarm. 

41 Electronic Anemometer. 

42 • Light Beam Relay Alarm. 

43 Electronic Stethoscope. 

I 44 • Valve and Transistor Test¬ 
er. 


45 Resonance Meter. 

46 Moisture Alarm. 

47 Trans Alarm. 

48 Flasher Unit. 

49 Photo Timer. 

50 Pine and Wiring Locater. 

51 S.W.R. Indicator. 

52 Electronic Pistol Range. 
BATTERY CHARGERS. 

53 Universal Battery Charger. 

54 Battery Charger—1 AMP. 

REGULATED POWER 
SUPPLIES. 

55 Trans REG. 9v P/Sup. 

56 Trans Fully Protected. 

57 1966 H.T. REG. P/Sup. 
VOLTAGE/CURRENT CON- 
TROL UNITS. 

58 Model Train Control Unit. 

59 Vari-Watt Power Controller. 

60 Vari-Tach Motor Speed 
Control. 

61 2KW — Automatic Light 
Dimmer. 

62 4KW — Automatic Light 
Dimmer. 

TACHOMETER. 

63 6 or 12 Volt Kit. 


78 Mullard 5-10. 

79 Mullard 2-20. 

80 * Wireless World 20-20. 
20w. (Trans.). 

STEREO UNITS. 

81 Mullard 3-3. 

82 Mullard 5-5 (Trans.). 

83 Mullard 10-10 (Trans.). 

84 Mullard 10-10. 

85 * Wirless World 20-20. 

86 Paymaster Unit 3. 

87 Playmaster Unit 9. 

88 Playmaster Twin 10. 

89 Playmaster 101. 

90 Playmaster 105 (Trans.). 

91 Playmaster 113 (Trans.). 

91A Playmaster 115 (Trans.). 

P.A. and GUITAR. 
AMPLIFIERS. 

92 10 Watt Stand, or Guitar, 

93 25 Watt Standard. 

94 35 Watt Standard. 

95 100 Watt P.A. 

96 25 Watt Guitar. 

97 35 Watt Guhar. 

98 50 Watt Guitar. 

99 20 Watt Golden Series. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 


64 * 6 or 12 Volt Mullard. 

65 6 or 12 Volt Tach and CONTROL UNITS AND 

Dwell Angle. PREAMPS. 

66 Tach and Dwell Angle Unit 102 Playmaster No. 9. 


for Service Stations, 
TRANSISTOR IGNITION. 

67 6 or 12 Volt (RO-FO). 

68 6 or 12 Volt Ian. (TX type). 

69 Automotive V/Meter. 

DC-DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

HIGH FIDELITY AMPLI¬ 
FIERS. MONO UNITS. 

76 HI-FI 3. 

77 Mullard 3-3. 


103 Playmaster No. 10. 

104 Playmaster No. 104. 

105 Playmaster No. 111. 

106 Playmaster No. 112. 

107 Philips M’Watt Unit. 

108 Mullard 2V. Unit 

109 Mullard 3V. Unit. 

110 Mullard Preamp and W/B 
Tuner. 

111 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono 

Preamp. 

115 F.E.T./Trans. Stereo 

and Preamp. 

116 DYN MIC. PREAMP. 


117 4-CHAN. Audio Mixer. 
TUNERS 

118 P’mastcr Unit Style. 

119 P’master 114. 

120 Mullard Wide Band Tuner 
and Preamp. 

121 Philips M’watt Hi-Quality 
Tuner. 

RECEIVERS. 

122 Fremodyne 4. 

123 Communications RX. 

124 Deltahet RX. 

125 1965 Communications RX 

126 Amateur Band 10. 

127 3-Band D/Change S/Het. 

128 • 1967 Interceptor 5. 

129 ALT. Tsistor Car Radio. 

130 Transporta 7 (RF). 

131 Little General 1961. 

132 3-Band 8 Transistor. 

. 133 3-Band 3-(AC). 

134 Interstate 5 (AC). 

135 All Wave T’sistor 3. 

(* Kit Release Date — 
June, 1967.) 
TRANSMITTERS. 

136 144 MHZ Linear Final 
(50w). 

137 144 MH7 TX (20w). 

138 144 MHZ TX (75w). 

139 144 MHZ TX (18w). 

140 144 MHZ S.S.B. TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 5-Band DBS TX. 

144 S.S.B. T. 

V.F.O. UNITS 

145 Remote V.F.O. 

146 769 HF and VHF. 

147 All Transistor. 
MODULATORS. 

148 Modulator 50w. 

149 MOD-PA and P/Supply 
Unit. 

CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unk. 

152 3-Band S/Wave Unit. 

153 Basic S/Wave Unit. 


LARGE STOCKS OF-SPEAKERS, TRANSFORMERS, 
RECORD PLAYERS, TAPE DECKS, VALVES, DIODES, 
TRANSISTORS, MICROPHONES, INSTRUMENT CASES 
and all other items—write for your price list 


_ DEVELOPMENTS 

W'«v w m min 


232 FLINDERS LANE 

MELBOURNE .... VICTORIA 

. 
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1966 3in C.R.O. (MAY) 


REGULATED POWER SUPPLY 
1966 (June) 


rRANSISTOR AUDIO OSCILLATOR 
1965 (Sept.) 


TRANSISTOR M./VOLT METER 
1965 (January) -- 


SENIOR TACHO and DWELL 
TESTER, 


1964 (October) 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


PLAYMASTER 106 
STEREO AMPLIFIER with 
IN-BUILT TUNER, $94,50 


PLAYMASTER 110 
TAPE AMPLIFIER 

ELECTRONICS (Aust.), 
March-April, 1965 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 

R.T.V. and H. March 1962 
FULL KIT: $72 


PLAYMASTER 113 

March, 1966 


PLAYMASTER 111 
WIDEBAND TUNER, $78 

(October, 1965) 


Enjoy your 
leisure time 
and build 


Excellent frequency 
response. Low distor¬ 
tion figure. High in¬ 
put sensitivity. All 

controls self-contain¬ 
ed. 10 watts per 

channel. 


MIN I WATT "TWIN 10 STEREO — COMPLETE*KIT $79.50 


___ 



PLAYMASTER 112 


December, 1965 $85.25 


. % 

■ 


#§ • oWW' 
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I 
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AMPLIFIERS — 

PREAMPLIFIERS - 

- TUNERS — CONTROL UNITS — 

K 

I 

GUITAR UNITS 

— INSTRUMENTS 

— INVERTERS — CONVERTERS — 

I 

I 

RECEIVERS — 

TRANSMITTERS - 

• REGULATED POWER SUPPLY — 

T 

s 


TRANSISTOR & VALVE TYPES. 
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TENDER and TRIUMPHANT 

The Beautiful Musk of 


1812 OVERTURE 
MARCHE SLAVE 
ANDANTE CANTABILE 


Buy one 12”LP 
for only $1Q0 


110 Cocktails For Two 
JLJLw • Love Letters • 
Stella By Starlight • Moon 
River • Louise • You Came 
Along • Beyond the Blue 
Horizon • Thanks for the 
Memory • Love Is Just 
Around the Corner • 
Buttons and Bows • Isn’t 
It Romantic • Soon • Blue 
Orchids • Some Day • and 
16 other hits. “Smooth, 
suave performance, excel¬ 
lent quality.” 

Electronics. 


Music iu the 
Latin manner 


«ca 

t? 


Cielito Lindo • Ay, Ay, 
Ay • Cachita • Mis Flores 
Negras • Adios Pampa Mia • 
Maria La O • Jurame • Alma 
Llanera • and 2 others. “Excellent 
performances of Latin-American 
favourites.” 

Century, Sydney. 


VICTORY AT SEA 


SLAUGHTER ON 
TENTH AVENUE 


WEST SIDE STORY 


308 


Massimo Freccia 
conducts the Lon¬ 
don Philharmonic Orches¬ 
tra in the 1812 Overture, 
Andante Cantabile and 
Marche Slave, Opus 81. 
“Excellent performance ... 
stereo outstanding... value 
that has surely never been 
bettered.” 

Electronics. 


OWTOll 


ft 


m Anytime • Room Full of 
Roses • Walkin’ the Floor 
Over You • I’m Movin’ On • Rag 
Mop • Sugarfoot Rag • Just a 
Little Lovin’ • Tennessee Border 
• You Don’t Know Me • and 3 
others. “Prodigiously fine bar¬ 
gain." 


2 Victory At Sea • 
Slaughter on Tenth 
Avenue • Symphonic 
Dances from West Side 
Story • Three Modern 
Classics by Richard 
Rodgers and Leonard 
Bernstein. “An excellent 
disc in all respects . . . un¬ 
beatable value at R.D.’s 
price.” 

Electronics. 


Electronics. 



9 Charade • Lawrence of Arabia 
• The Apartment ♦ Days of 
Wine and Roses • Anastasia • A 
Summer Place • Tom Jones • 
Golden Earrings • La Dolce Vita 
• Deception • Love for Love • 
The Sweetest Sounds. “Dyna- 
groove sound superb. A real 
winner.” 

Electronics. 



m Johnny One-Note • Carni¬ 
val from 'Black Orpheus’ • 
The Continental • Goofus • All 
Through the Night • Sophisti¬ 
cated Swing • 5 others. “Ideal for 
stereo enthusiast. The percussive 
line-up is really fantastic.” 

Adelaide Sunday Mail. 


The Virtuoso 
Piano Quartet 



m Flight of the Bumble Bee 
• The Swan • Malaguena 
• Artist’s Life Waltz • Liebesfreud 
• 3 others. “Sophisticated perform¬ 
ances, thoroughly recommended,” 
Armidale Express. 



6 Red River Valiev • Wagon 
Wheels • Blue Tail Fly • The 
Yellow Rose of Texas • Clemen¬ 
tine • Cool Water • Oh Susannah 
♦ The Last Round-up • Old 
Chisholm Trail • Home on the 
Range • 2 others. “A good selec¬ 
tion for a bargain price.” 

Electronics. 


[■- 

| The Reader’s Digest Association Pty. Ltd. \ 

| Box 65, G.P.O. Sydney, N.S.W. 

I I 

Please 9end me Record No. I enclose $1.00 

plus 20c postage and packing as full payment. 

I 

| □ Tick (*0 h«r« for STEREO | 

I I 

I 1 

| NAME ...... | 

<PL ' A " P ' ,,NT) 

ADDRESS...... 

I 

| ...;.STATE.... | 


THIS IS NOT A RECORD CLUB OFFER! 

There is nothing to join—nothing more to buy 

Reader’s Digest offers you any one of these high quality records 
for just one dollar. Each record has received high praise from 
Australia’s record reviewers. We want you to discover just how 
good Reader’s Digest-RCA records are! 

To receive the 12" LP of your choice, send $1.00 plus 20c postage 
and packing with the coupon at left to Reader’s Digest, Box 65, 
G.P.O., Sydney. Your record will be sent by return mail. 


I 

L 
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PLEASE NOTE THAT THIS OFFER IS 
LIMITED TO ONE RECORD PER HOUSEHOLD! 






























FARE 


“ELECTRONICS Australia” 
Staff Review Panel 


Umilinmtl 


APOSTLES OF CHEER. Louie and 
Phil Palermo. Mono, Word (Gospel 
Film Ministry) W-3351-LP. 

Interest: Bright Gospel music. 
Performance: Happy. 

Quality: Good. 

Phil and Louie Palermo, Italians 
brought up in Minnesota and married to 
a brace of Swedish girls, Imogene and 
Edith, are currently special representa¬ 
tives of Youth For Christ International. 
Known affectionately as “'the Spaghetti 
Brothers,” they have travelled widely 
through central Europe, and central and 
South America. In fact, at the time of 
writing, they are in Australia. 

Theirs is a happy sound, stressing the 
more lively and space-age Gospel tunes 
and featuring vocal with backing from 
guitars and, of all things, a fully transis¬ 
torised electronic accordion with Leslie 
speaker! 

There are twelve tracks in all: Love 
Sings A Song—My Sins Are Gone—My 
Religion’s Not Old Fashioned — Battle 
Hymn Of The Republic—My Redeemer 
—When His Glory Paints The Sky— 
Heaven Came Down—I Am So Glad 
That Jesus Loves Me—One Of These 
Days—In The Sweet By And By—God’s 
Astronauts—There Is One Who Loved 
Me So. 

A good one for youth and the young 
in heart! (W.N.W.). 

★ ★ ★ 

PAUL MICKELSON’S ORGAN 
MUSIC. Stereo. Supreme CS 6006. 
Also available in mono CM 5006. 
(Supreme Productions, South Blast 
Asia Ltd., P.O. Box 15, Footscray, 
Vic.). 

Interest: Big electronic organ. 
Performance: Competent. 

Quality: Good. 

Stereo: Effective. 

I gather that a large proportion of 
future pressings on the Supreme label 
will come from New Zealand and this 
is the first of such to reach me for 
review. Technically, it is right up to 
standard, with clean, quiet sound, and 
dressed in an attractive, glossy jacket. 

For this recital, Paul Mickelson has 
selected a three-manual, model 901 Conn 
electronic organ — an instrument with 
specifications which read like a tradition¬ 
al pipe instrument, apart from the 
“generals” which refer to such purely 
electronic gadgets as Leslie speakers, 
reverberation and sustain. 

As one might expect of such a large 
instrument, its sound is quite massive 
and complex in certain excerpts, and 
ranging from quite classical registrations 
to others which are more reminiscent of 
cinema Wurlitzers and conventional elec¬ 
tronic instruments. 


Overall, the “popular” kind of sound 
dominates but the numbers grouped on 
side 1 are itraditional: All Hail The 
Power—Our Great Saviour — O Sacred 
Head Now Wounded—Let My People 
Go—Sun Of My Soul—All Creatures Of 
Our God And King. On side 2 are well 
known Gospel songs: In The Garden— 
Sunrise—The Song Of A Soul Set Free— 
There’s No Disappointment In Jesus— 
The Old Rugged Cross—Now I Belong 
To Jesus. 

In all, a record which should have 
ready appeal to those who like Gospel 
organ music. 

Incidentally, the jacket notes mention 
that Paul Mickelson has bought the well 
known NBC pipe organ from the Holly¬ 
wood studios of the National Broadcast¬ 
ing Company — an organ on which he 
has previously featured. One might spec¬ 
ulate as to whether it will be specially 
set up for organ recordings by this gifted 
Gospel musician. (W.N.W.). 

★ ★ ★ 

GLORY LAND WAY. Reg Lindsay. 
Festival, stereo SFL-932,199. Also 
available in mono FL-32,199. 

Interest: Rhythmic Gospel vocals. 
Performance: Pleasantly listenable. 
Quality: Good. 

Stereo: Plenty of separation. 

This is one that should have a special 
appeal to the younger generations, with 
their love for rhythm and beat. The 
numbers are all built on a foundation 
of percussion and bass, variously sup¬ 
plemented with guitar, piano, harmonica 
and electronic organ. Out front, Reg 
Lindsay sings the Gospel lyrics in a 
smooth and relaxed fashion: 

Glory Land Way—Just A Closer Walk 
—The Old Rugged Cross—Glory Land 
March—Bringing In The Sheaves—Back 
In Those Good Old Days—I Saw The 
Light—Beautiful Isle of Somewhere—It 
Is No Secret — What A Friend We 
Have In Jesus — When My Lord Picked 
Up The Phone—I Heard My Mother 
Call My Name In Prayer. 

If you like Gospel songs in the mod¬ 
ern manner, you’re pretty certain to like 
this album. There is no surface noise, 
the quality is good and the stereo well 
defined. (W.N.W.). 

★ ★ ★ 

THE LORD IS MY SHEPHERD. The 
Adelaide Harmony Choir, conduct¬ 
ed by Lewis Dawe. Organist Rol- 
land May. Recorded in Maughan 
Church, Adelaide. Technical direc¬ 
tion, George Mathews. Mono, Lee- 
don (Festival) LL-32,188. 

Interest: Excellent choir. 
Performance: High standard. 

Quality: Good. 

Those who may have reservations 
about Paul Miokelson’s Conn organ 
recital, reviewed above, or Reg Lindsay’s 
modern treatment of Gospel songs, will 
be well provided for in this excellent 


album of widely known hymns, sung by 
a well trained formal choir, and backed 
by a well played pipe organ. 

Founded in 1947 by its present con¬ 
ductor, the Adelaide Harmony Choir is 
well established in the musical life of 
that city, with a repertoire ranging from 
traditional hymns, as here presented, to 
classical items performed with full sym¬ 
phony orchestra. 

The organist, Rolland May, Mus. 
Bac., is Organist and Choirmaster of 
Scots Church, Adelaide, and has been 
official accompanist of the Harmony 
Choir since 1949. 

The 16 hymns in this album are: 
The Church’s One Foundation — Let 
All The World In Every Corner Sing— 
Praise My Soul The King Of Heaven 
— Love Divine — Blessed Assurance — 
Lord Of The Worlds Above — Oh For 
A Closer Walk With God—When I 
Survey—Hail The Day That Sees Him 
Rise — Come Holy Ghost — All Things 
Bright And Beautiful—King Of Glory, 
King Of Peace—Gbd Of Mercy, God 
Of Grace—The Lord Is My Shepherd— 
Guide Me Oh Thou Great Jehovah— 
Christ Is Made The True Foundation. 

An excellent album which I could 
recommend to anyone interested in a 
choral presentation of traditional hymns. 
(W.N.W.). 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

For packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
“INNERBOND” is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded “INNERBOND" will hang as a “cur¬ 
tain" and will not fracture or break down 
due to vibration. 

“INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: “INNERBOND" at l6ox sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY— Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 

BRISBANE—A. E. Harrold Pty. Ltd., 123 

Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodville 
Rd.. Woodville; General Accessories. 81 
Flinders St. 

PERTH—General Accessories, 46 Milligan St. 
If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories, 
to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 

Phone: 56-2 780. 
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CELESTION HIGH FIDELITY 
CO-AXIAL LOUDSPEAKERS 

Highly respected for performance, Celcition 
speakers are advanced in design and engineer¬ 
ing . . . these arc the speakers overseas 

reviewers have given “rave’' notices. Speakers 
of equivalent quality and similar price in the 
U K. cost at least 50% more than Enccl prices 
in Australia. Frequency response is con- 
id in the be 


servatively quoted 


best British traditions. 


DELUXE CX 2012 12’* 

Very effective in a 21 or 3 cubic ft. enclosure, 
overall frequency response is 30-18,000 Hz, 
Power handling capacity is 20 watts RMS 
Flux density—17,000 gauss . . . total flux 

ISO,000 maxwells. The tweeter is co-oxially 
mounted and an electrical cross-over 
provides smooth transition. Inter- \AV 
modulation is negligible . * 

STANDARD CX 1512 12” 

Very effective in a 21 or 3 cubic ft. enclosure, 
response is 30-15,000 Hz, and power handling 
capacity 15 watts RMS Crossover frequency 
is a 4 kHz. Impedance . . . 15*16 ohms. 
Flux density is 13,000 gauss, total flux 88,000 
maxwells. An outstanding, low CA 

priced high fidelity spea- 

SPEAKER ENCLOSURES 

Moth speakers perform extremely well in 21-3 
cu. ft. speaker enclosures; write to Fncel 
Electronics for details and specification. 


CONNOISSEUR TONE ARMS 
MODEL SAU-1 

New stocks of this popular arm arc once more 
available . . . ask for copies of the reviews. 
Bearings are silicone grease damped and are 
single point pivot types to reduce friction — 
an automatic lifting/lowering device is stan¬ 
dard. Height is adjustable — finish is nickel 
chrome and unbreakable black 
nylon plastic. Ask for copies of 
reviews ... . 


$18.50 


CONNOISSEUR CLASSIC 
TURNTABLE 

Incorporating two slow speed synchronous 
motors, the Classic features a lathe turned 
aluminium turntable. Speeds are 45 and 
33-1/3 r.p.m Spindles are high quality carbon 
steel, mirror finished—and soft If A A CA 
rubber wheels disengage when 3 * 3*5 Jlf 
not in use. Enccl price . ^ v 


SPECIAL ENCEL OFFER ON 
WHARFEDALE BASS SPEAKERS 

The price of the well-known Wharfedalc bass 
reproducer model 12 RS/PST If A A CA 
has now been reduced consider- \ KW All 
ably. Order now! Only . w 


THE NEW ENCEL CSM-40 M.F.B. 
STEREO AMPLIFIER! 

The remarkable new F.nccl CSM-40 offers 
more features, more performance, mofe value 
. . . similar units are usually twice the Fncel 
price. Output is over 15 watts RMS (over 35 
watts J.H.F.M.) in each channel, frequency 
response is 20-40,000 Hz. input sensitivities 
are as low as 1.5 mV. Loudness control, 
rumble filter, scratch filter, separate bass and 
treble controls, tape monitor, headset jack, 
motional feedback control and circuitry, sub¬ 
stantial grain-oriented output transformers . . . 
all are standard on the Fncel C.SM-40. The 
balance meter may be switched in and out of 
circuit . . the filaments of the pre-amplifier 
are DC . the output of cartridges such as 
the ADC 10F and 4F will load the CSM-40 
and provide excellent results. Above all, this 
stereo amplifier is most satisfying to sit and 
listen to . see and hear the CSM-40 at 
Fncel Stereo Centres in Melbourne and Sydney. 
Mail orders will be care-packed tflAA 
and freighted anywhere. Fncel jl /V 


price is only 


£64/10/- 


COMPLETE RANGE OF 
HIGH FIDELITY 
WHARFEDALE SPEAKERS 

All models are now in stock . . . write for 
FMQ’s or trade-in valuations on your old 
equipment . investment in Wharfcdale 
equipment can cost less than you thought 
possible! 


NEW MOVING MAGNET STEREO 
CARTRIDGE FROM THE LUX 
CORPORATION! 

This new magnetic cartridge has been ac¬ 
claimed us a brilliant performer by dis¬ 
criminating audio enthusiasts . . . and the 
Fncel price has been fixed at only $24.50. 
Frequency response is conservatively quoted at 
20-20,000 HZ., stylus pressure is from 1-2.5 
grams, tracking angle is precisely 15 degrees. 
Output is 5 mV. at 1 kHz. Stylus sizes avail¬ 
able are 0.7 and 0.5 mil. conical diamond. 
Musically this new Lux Model T.15M cartridge 
is very satisfying and certainly compares very 
favourably with cartridges twice the Encel 
price. Audio enthusiasts who are familiar 
with the performance of LUX ^ A 4 JTA 
amplifiers will rush the new 3/4I AIJ 
LUX cartridge! . •?£*-¥>•*** 


THE REVOX G36 PROFESSIONAL 
2 OR 4 TRACK STEREO AND 
MONO TAPE RECORDER 

Fncel Electronics recommend this famous Swiss 
recorder. Three motors are featured in this 
versatile two-speed professional quality re¬ 
corder which takes HH" spools; ask for an 
FMQ or a trade-in valuation on your old unit. 
See Enccl Stereo Centres for a Revox demon¬ 
stration . . the price will pleasantly surprise 
you! 


SPEEDY MAIL ORDER SERVICE 

Please give us your name and address in 
BLOCK LETTERS when ordering. All Encel 
equpiment is BRAND NEW and Sales Tax 
is included in Fncel prices. We care-pack and 
freight anywhere. Service is available at the 
Fncel Service Centre in Melbourne and also 
at the Fncel Stereo Centre, 257 Clarence 
Street. Sydney. 



CONNOISSEUR 

CRAFTSMAN III TURNTABLE 

Perfection in a precision 3 speed transcription 
turntable is the only way to describe the 
Craftsman 111. Fitted with a 12" non- 

ferrous lathe turned turntahle and a hys¬ 
teresis synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 
8 r c may be made. See the reviews in 
‘■Gramophone" and “Hi-Fi (b r r* 

News" or write for your own I All 

personal copy. Fncel price 


NEW UNOBTRUSIVE DYNAMIC 
MICROPHONE 

This robust, pint-size dynamic microphone, 
the Piezo Model DX75, may be used on its 
own desk stand . . . or on a normal floor 
stand. Impedance: 50 k ohms, ft/ r\f\ 
Ideal for tape recording applica- VIJ 

lions. Fncel price . # w 


CRAFTSMAN II TURNTABLE 

Very popular overseas, the Craftsman 11 fea¬ 
tures two fixed speed and a full 12 in. lathe- 
turned non-ferrous turntable. This precision 
instrument employs an hysteresis synchro¬ 
nous motor which is dynamically halanccd-^- 
wow is 0.15'7. flutter O'. 1/7 and rumble—50 dB 
at U1AA characteristics when refer- if A 
red to 7 cm'sec. at 1 kHz. Ask for 
copies of reviews. Fncel price . f 


CONNOISSEUR STEREO 
CARTRIDGE MODEL SCU-1 

Regarded as the finest ceramic stereo cart¬ 
ridge produced anywhere in the world, the 
Connoisseur SCU-1 will load any normal 
amplifier or tape recorder. Tip mass is 1 
milligram, vertical compliance 8 x 10-6 
ems-dyne, lateral compliance 12 x 10-6 ems/ 
dyne. Sound qualities arc exceptional—and 
include a pleasant musical transparency. Ask 
for copies of reviews in the f A Q/% 
‘'Gramophone" and "Records AIII qIJ 
and Recording”. Enccl price ..... 


FILM INDUSTRIES MICROPHONES 

The Model M 8 -A ribbon microphone is sup¬ 
plied as standard equipment with Vortexion 
and Ferrograph recorders. Frequency response 
is 50-14.000 Hz., impedances are 50. 200 
and 50 k ohms. New overseas buying 
prices enable Fncel Electronics rt* u r*A 
to sell this fine microphone B/Zl ill 
for only . W 


A NEW HIGH QUALITY TONE 
ARM AT A LOW. LOW PRICE! 

The new Encel-Nikka tone arm is a precision 
instrument and will track perfectly down to 
} gram with suitable cartridges. The open front 
head shcfl accepts all standard 4" fitting cart¬ 
ridges — and the arm takes Ortofon and SME 
shells without modification. Miniature ball 
bearings are used throughout. An outrigger bias 
adjustment sets stylus pressure. Fncel price is 
only $19 (£9/10/-), See the review {TlA 
in “Electronics Australia", p. 123, \|M 


Oct., 1966. 


NEW TV CAMERA FOR CCTV! 

Stock has just arrived of the low cost Luxor 
fully transistorised TV camera . . . and con¬ 
nections may be made to a video monitor or to 
an ordinary Australian stundard TV set. If 
you can handle a still or cine camera you'll 
have no problems with the Luxor A A C 
TV camera. Write for details. X A 
Ence l price including sales tax ... . 

STENTORIAN SHIPMENT 
ARRIVES! 

A substantial shipment of Stentorian speakers 
has just arrived . . . compare Encel pricesj 


$12.50 

$19.50 

S9»50 

$14.50 

$21.50 

$29.50 

$6.70 


$24.50 


HF 812 

HF 816 . .. 

HF 810 . „. 

HF 1012 . .. 

HF 1016 .. _. 

HF 1016 Mjr. _. 

Crossover networks: 

CX 500. CX 1500, CX 3000 . all 

TAPE BULK ERASERS 

Now available . . . WAL bulk erasers! Spools 
may be wiped absolutely clean 
in only a few seconds. Use 
any AC power point 

NEW KELLY IS” WOOFER 
SPEAKER (Mk. VII) 

Rated at 50 w-atts, the frequency response of 
this new bass reproducer is 30-5000 Hz. Total 
flux is 350,000 maxwells. Recommended cross¬ 
over frequency is 2500 Hz. (The Kelly Cross¬ 
over costs $11). The Mk. VII uses a lamin¬ 
ated aluminium former with the voice coil 
embedded in polyester resin If £■ A IT A 
Guitar models also available NjW All 
at the same price J 

THE MK.II KELLY RIBBON 
TWEETER 

Regarded as the most effective and advanced 
tw'eeter available for domestic A 

speaker systems, the Kelly Mk. II \ 
is priced at only . ** * 

KELLY ACOUSTIC LENS 

Designed for use with the Kelly Mk. II 
Ribbon Tweeter the Acoustic (t* 4 pa 
L ens effectively disperses H F. \1 / All 
radiation . ... t ■ w 

NEW MODEL 12” BASS 
REPRODUCER FROM 
DECCA-KF.LLY . .. THE DK I! 

This 12" woofer is the model used in the 
Kardioid enclosure; total flux is 250,000 max¬ 
wells due to use of a new ceramic ring mag¬ 
net of “Magnadur 2”. Frequency response is 
30-5000 Hz. and the recommended crossover 
frequency is 2500 Hz. The voice coil is em¬ 
bedded in polyester resin—-transient peaks of 
100 watts will not damage the A ja fa 
assembly. Normal power rating b/IK All 
is 35 watts R.M.S. Encel price 


WHAT IS AN EMQ? 

Many Encel prices cannot be advertised be¬ 
cause of trade agreements ... so we invite 
you to write for an EMQ ... an Encel 
Mail Quote. When requesting prices on ampli¬ 
fiers and tape recorders, please give some 
specifications. Combinations of many com¬ 
ponents are possible . . . just tell us of your 
requirements. Please supply your full name 
and address printed in BLOCK LETTERS. 



Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 37B2 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 

r_i__ nr*i ai. _ n. n . — ______ 


pty. ltd , Australia’s Greatest Hi-Fi Centre 

- ___ 


★ Trade ins accepted. 
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STAND IIP FOR JESUS by Jackie 
Edwards. Mono, Calendar (Festival) 
R66-120. 

Interest: Spiritual style Gospel. 
Performance: Smooth, rhythmic. 
Quality: Good. 

Available earlier from the Festival 
catalogue, this album has recently been 
re-released on the economy “Calendar’’ 
label. 

A mixture of spirituals and straight 
Gospel hymns, it nevertheless has a 
strong Negro spiritual atmosphere 
throughout, with percussion and bass 
rhythm, Hammond organ, chorus and 
lead vocals by Jackie Edwards. 

The titles: Old Time Religion — I 
Need Thee Every Hour — Oil In My 


World Record Club S/T 4194. 

Interest: Popular operaitic excerpts. 

Performance: Vital. 

Quality: First rate. 

Stereo: At its best. 

Here’s a record that I can recommend 
enthusiastically to all those who like 
their classical music in small, familiar 
and tuneful snippets. 

Maybe the famous Vienna Philhar¬ 
monic is “on holiday” from its heavier 
fare of symphonies and concertos, but 
they produce sound here that is 
musically highly satisfying, and as melo¬ 
dic and listenable as music can be. 

The excerpts, each the subject of an 
individual and informative cover note 
are: Intermezzo from “L’Amico Fritz,” 
Act 3 (Mascagni)—Dance of the Hours 
from “La Gioconda” (Ponchielli) — 
Intermezzo (Czardas) from “Notre 
Dame” (Schmidt) — Waltz from “Faust, 
Act 2 (Gounod) — Ballet Music: Die 
Puppenfee (Bayer) — Overture from 
“Orpheus in the Underworld” (Offen¬ 
bach). 

From an original recording by H.M.V., 
this release of the World Record Club 
label is absolutely impeccable in terms 
of technical quality. There is not a 
trace of surface noise, the sound is 
crystal clean and the stereo beautifully 
spread—real orchestral hi-fi material. 

In all, a record that I would heartily 
recommend. (W.N.W.) 

★ ★ ★ 

ESP AN A. Leonard Bernstein conducts 

Spanish favourites. With the New 

York Philharmonic Orchestra. 

C.B.S. stereo SBR235180. 

Interest: Spanish music. 

Performance: Excellent. 

Quality: First class. 

Stereo: Wide, smooth spread. 

Leonard Bernstein has given us some 
excellent discs of popular classics 
recently, and this latest addition 
featuring works with a Spanish flavour 
from French composers Chabrier and 
Ravel, as well as some of the best- 
known music of the Spaniard de # Falla, 
is very enjoyable indeed. Except for a 
slight touch of heavy-handedness here 
and there, Bernstein handles these pieces 
extremely well, although I though this 
version of “Ritual Fire Dance” not quite 
as good as Ernest Ansermet’s, which I 
viewed recently. 

The pieces presented here are: by 


Lamp — Holy, Holy, Holy — If You 
Only Knew The Blessing — Stand Up 
For Jesus • - Morning Train — Softly 
And Tenderly — When My Pilot 
Come — O God Our Help In Ages 
Past — Oh Mary, Don’t You Weep — 
May The Good Lord Bless And keep 
You. 

Unless you have a particular aversion 
to the Negro style of Gospel there’s a 
strong chance that you’ll enjoy this per¬ 
formance, with its strong, toe-tapping 
rhythms. And it should certainly appeal 
to the younger generations, in much the 
same way as the Reg Lindsay disc 
mentioned earler. 

Well worth a hearing at the economy 
price. (W.N.W.) 


It is especially pleasing to see the 
two suites from the last-named work 
in this disc, since mostly only the second 
suite is included in mixed programs of 
this type. Why this is so i have no 
idea, since the first suite is every bit 
as good. 

The technical quality of the disc is 
absolutely first class, with excellent 
sound, no trace of surface noise and 
good stereo separation. I recommend 
this disc without hesitation to those with 
a liking for Spanish-style music. (H.A.T.) 


FAVOURITE ARIAS. Victoria de los 
Angeles. E.M.I, stereo OASD 2274. 

Interest: Opera arias. 

Performance: First rate, 

Quality: Very good. 

Stereo: Normal spread, 

Critics have professed to detecting a 
deterioration in the voice of Victoria 
de los Angeles in some recent recordings, 
but this selection from somewhat earlier 
recordings show the Spanish soprano 
singing superbly, right at the top of 
her best form. 

The selection included here certainly 
lives up to the disc title, featuring as 
it does some of the most widely sung 
arias from opera: Habanera and Gypsy 
Song from “Carmen”—Romance (Elle 
a fui) from “Talcs of Hoffman”—Voi 
lo Sapete from “Caveileriana Rusticana” 
—Jewel Song from “Faust”—Oh! My 
Beloved from “Gianni Schichi”—Teneste 
la Promessa . . . Addio del Passato from 
“La Traviata”—Cavatina from “Barber 
of Seville”—One Fine Day and Death 
Scene from “Madame Butterfly.” 

The best tracks on the disc are the 
two arias from “Butterfly,” a role for 
which Madame de los Angeles seems to 
have a special affinity. On the other 
hand, she is quite unconvincing in the 
Carmen arias, and one feels that a person 
of her refinement and innate sensibility 
is incapable of projecting the sensuous 
nature of the wanton gipsy, However, 
her singing of these arias is musically 
pleasing. 

From the very good sound quality it 
would appear that these tracks are all 
from fairly recent recordings. This im¬ 
pression is strengthened by the stereo 
separation, which is genuine stereo, 
not the reprocessed variety. (H.A.T.) 


World 

famous 



Recorders, 
Decks, 
Tape Links 



Model STB 2. Half track stereo or 
mono, rtcord/playback plus quarter track 
playback. 4 haada, illuminated edgewise 
meters. 4 separate amps, twin 
recording amps with 4 inputs, each 
with individual attanuators, providing 
utmost flexibility with any combination 
of programme aourc#.. 4 channel mixing 
or mono. Twin playback amps with 
variable output via cathode follower. 
Adjustable bias compensation. Optional 
extras, stereo power amplifier with 
monitor speakers. Stareo recorder 
from $645, Mono from $352. 


DECK. 

4 speed tape deck with 3 Papst motors 
(Capstan is hysterisis synchronous) as used 
on all Brenell recorders. Deck for 101” 

NAB reels also available. Recording heads fitted 
to your requirements. From $118. 



* \ <& f rrz 
• • 

O r-a. 


? I 


Sole Distributors: 


RCA OF AUSTRALIA 


Brenell Hi Fi Tape Link features twin recording 
and twin playback . amps. Variable bias and 
original/tape monitor switch. Dasigned to be 
utad with the Brenell 3 head two track or 4 
track stereo deck. It offers immediate playback 
monitoring whilst recording. Used in conjunction 
with any make of high quality amplifier. It is 
capable of superb results. $210. 

The Brenell Hi Fi Link is designed to be used 
with decks having 3 heads. 


iftTV I VSft An Associate Company of 
r I Y • LiIUb Radio Corporation of America 


SYDNEY: 219 Elizabeth Street. 61 8541 

MELBOURNE: 2 Stephenson Street, Richmond. 42 4586 5 

BRISBANE: 173 Ann Street. 2 7884 

PERTH: 280 Stirling Street. 28 5057 

ADELAIDE: 99 Currie Street. 51 7870 ▼ 

r- 


Mail this Coupon 
to your neareit RCA 
dealer for further 
details. 


Type of Business 
Name of Company 
Address 


Please send me detailed literature on 

|—| STB 2 Branall Recorder. 

£~j Brenell Tape Deck. 

|—| Brenell Hi-Fi Tape Link. 


n 


i___;-- —j 

RCA29X.D2M 
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Instrumental, Vocal & Humour 

VIENNA PHILHARMONIC ON Chabrier; Espana (Spanish Rhapsody)— 
HOLIDAY. The Vienna Philhar- by Ravel; Alborado del Gracioso—by 
monk* Orchestra conducted by de Falla; Interlude and Dance from “La 
Rudolf Kempe. Stereo and mono. Vida Breve”—Ritual Fire Dance from 

“El Amor Brujo”—Suite No. 1 and 
Suite No. 2 from “TheThree-comered 
Hat.” 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 



Based on the R. & H. Paymaster 106 and 
101 Amplifiers with these added features:- 

• Loudness control giving bass boost at low volume. 

• Sensitivity switch — normal or wide band. 

• Provision for tape recorder with separate record-play 
switch. 

O Calibrated dial available for all States showing main 
stations in larger type. 

• Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1.600 K.C. • EM84 tuning indicator giving accurate tuning with case. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record of play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. • Valves used :—4 6GW8, 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2,210 diodes. Dimensions 15W’ x 5W’ x 11". 

106 UNIT WITH TUNER 101 UNIT WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain orientated output trans? 
formers giving a frequency response of 20 to 30.000 cycles. 

$115.50 (£57/15/-) 

106 AMPLIFIER WITH GARRARD CHANGER 

AND HI-FI SPEAKERS 

Type 3000 changer fitted with 9th Sonatonc ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. 8in Hi-Fi 
speakers. 

$160.00 (£80) FREIGHT 


• Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 387 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$119.50 (£59/15/-) 

101 AMPLIFIER WITH GARRARD CHANGER 

AND HI-FI SPEAKERS 

Type AT6 changer fitted with Sonatonc 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 

extra $190.00 (£95/-/-) 



CABINET 
DIMENSIONS 
IB" 1 12" 1 7" 


PLAYMASTER 
BOOKSHELF LOUD 
SPEAKER SYSTEM 

Complete unit, built, wired and polished 
in walnut, teak or maple. 

$30 (£15.0.0) 

Post and packing: 

N.S.W. $2.00, Interstate $3.00. 
Complete kit of parts less Cabinet but 
including Speakers, Inductance, Condenser. 
Resistor, Innabond and Speaker Silk. 

$17.50 each 

Available 714 or IS ohm Impedance. 


THE NEW MULLARD 
BOOKSHELF MINI 
SPEAKER UNITS 

As featured in "Mullard Outlook," 

April, 1966, issue. 

These units designed by Mullard and Magnavox 
engineers compare favourably with imported 
B/S Speakers costing more than twice the 
amount and are ideal where space is limited. 
Incorporates the Magnavox 6WR 6in Speaker 
and the new 3TC Mk 11 tweeter frequency 
response, 50 to 18,000 cycles. Power rating 
max. 8 watts. Polished in rosewood, teak, 
maple or walnut. 

Available In IVi or 15 ohm Impedance. 

$27 (£13/10/-) each 

Tost and packln*: N.S.W. $1.5t, Interstate $2.50. 



CABINET 
DIMENSIONS 
I4!n x 8in x 8in 


NEW SUPER BOOKSHELF SPEAKERS as featured in December '66 "Electronics Australia." Finished in Teak, Walnut or Maple 

$39.00 each, postage $2.00. 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 

$79.50 (£39/15/-) 

FREIGHT EXTRA 




JO o CIO t) r O.I 


106 AMPLIFIER AND 
TUNER 

$104.00 (£52) 

FREIGHT EXTRA 


107 AMPLIFIER 

• Output 5 watts per 
channel (10 watts). 
Ferguson output trans¬ 
formers with a re¬ 
sponse of 30 to 20,000 
cycles. 

• Valves used: 

6AN7, 6N8, 2— 

12AT7, 2—6BQ5, and 

6CA4 rectifier. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high-gain tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished in grey with control 
panel in silver and black with matching knobs and switches. 

• Dimensions: 13Viin x 5 l A in x llin. 

® Fully guaranteed. 

THE ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 7,000 CHANGER WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA 8CMX HI-FI SPEAKERS 


106 AMPLIFIER 

• Output 8 watts per 
channel (16 watts). Fer¬ 
guson oriented grain out¬ 
put transformers with a 
response of 20 to 30,000 
cycles. 

• EM84 tuning indicator. 

• Valves used 6AN7 6N8» 

12AU7 or 12AX7. 4 — 

6GW8 and 2 — OA210 
rectifiers. 


107—$116.75 (£ 58 / 7 / 6 ) 


FREIGHT EXTRA 


106—$141.25 (£ 70 / 12 / 6 ) 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W, PHONE 71 2145 
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THE GRECIAN GUITARS OF THE 
TRIO ORFEO, Popular guitar/ 
vocal trio. RCA 12-inch .stereo 

SL-101738. (Also in mono, 

on L-101738). 

Interest: Popular trio. 

Performance: Top-notch. 

Recording: Excellent. 

Stereo: Wide, Smooth. 

When I reviewed' the first album re¬ 
corded by the Trio Orfeo (SL-101622) 
in the November, 1965, columns, I gave 
it the rating “excellent in all respects,” 
and predicted that it wouild be <a winner. 

I have been most happy to see that 
subsequent events have vindicated my 
prediction, and that the trio has found 
the success that it certainly deserves. 
I understand that it'he disc has had out¬ 
standing success in Australia, and has 
since been released in the U.S., Mexico, 
and Argentina. It is shortly 'to be re¬ 
leased in Canada. 

Incidentally there has been a change 
in the trio since it made its first 
recording — Andreas Triplis is now 
singing in place of Basil Varikos. 

This new release by the Trio is of 
the same outstanding quality as the first 
if not even higher. As before the play¬ 
ing is polished to an impeccable de¬ 
gree, and the arrangements are fresh, 
vigorous and smoothly assembled. 

The songs presented are this time 
from the trio's native Greece; Imittos— 
Boy on a Dolphin — Mousiafa — O 
Sklavos Sou lme — Siko Horepse Syr- 
taki — Ariihte Apopse Ourania — The 
Pearl Fisherman — Ego Ke To Gaidou- 
raki Mou—Stin Kaliva Ti Diki Mou— 
Isos Na Methimate — Sou Topa Mia 
Ke Dio, Ke Tris. There is also an 
impressive guitar solo by Con Theofano- 
poulos, entitled “Bepe's Solo.” 

The recording is again the equal of 
the performance, with crisp clean treble, 
smooth bass and wide, smooth stereo; 
excellent in all respects. 

In short, then, an outstanding record¬ 
ing and one which again seems to me 
likely to become a winner. Both the 
Trio Orfeo and RCA are again to be 
complimented. 

Warmly recommended! (J.R.) 

★ ★ ★ 

GREAT CATHEDRAL ORGAN 
SERIES (No. 9): DURHAM 
CATHEDRAL. Organist Conrad 
Eden. HMV 12-inch mono, OCLP- 
3550. 

Interest: Classic organ. 

Performance: Very capable. 
Recording: Excellent. 

A further release in HMV’s series 
featuring the large cathedral organs 
played by their resident organists. This 
time we hear the instrument in Dur¬ 
ham Cathedral, originally -built in 1877 
f by Henry Willis and redesigned, re¬ 
built, re-voiced and enlarged by Harri¬ 
son and Harrison in 1904-5 and 1935. 

The organ has four manuals of com¬ 
pass 58 notes and a radiating and con¬ 
cave pedalboard of 30 notes. It has a 
total of 97 dirawstops, of Which 77 are 
speaking stops and the remainder coup¬ 
lers. The tonal structure is somewhat 
bottom heavy, making the instrument 
not ideally suited for the playing of 
either Baroque or Romantic music. The 
pedal organ boasts one of the almost 
legendary Willis 32ft Double Open Wood 
stops, and also a partly extended 32ft 
metal Double Ophicleide. 

Organist Eden plays mainly contem¬ 
porary works, probably from a natural 


desire to show the instrument in -the 
best light. However, side 1 features the 
romantic Karg-Elert piece “Homage to 
Handel” (from “54 Studies”), -together 
with the Bach-attributed Conceilto in E 
flat Major (BWV 597). The remaining 
works are Prelude (No. 1 of ‘Three 
Pieces”) by Milner, Reverie (No. 2 of 
“Four Short Pieces”) by Harris, and 
Variations on a Recitative, Op. 40, by 
A. Schoenberg. The Milner work 
was dedicated to Conrad Eden. 

In presenting these works Eden plays 
very capably, although to me he dis¬ 
plays What I can only describe as “limit¬ 
ed 1 insight” into the works on side 1; 
at times his playing seems to border 
on the mechanical. Still, I must admit 
that he does well at selecting registra¬ 
tion to disguise the instrument’s in¬ 
herently restricted flexibility. 

The recording is of excellent quality, 
and may be considered good value by 
those seeking a record of the Durham 
instrument’s capabilities. (J.R.) 

★ ★ ★ 

SYMPHONIC DANCES, OP. 64 and 
LYRIC SUITE, OP. 54 (Grieg). The 
Vienna Festival Orchestra conducted 
by Gianfranco Rivoli. Concert Hall 
Record Club, Synchro Stereo SMS 
2412. 

Interest: Middle-brow classics. 
Performance: Pleasing. 

Quality: Excellent. 

Stereo: Very good. 

This disc of Grieg’s “Symphonic 
Dances” and “Lyric Suite” provided the 
first opportunity I have had to hear one 
of the Synchro Stereo discs available 
from the Concert Hall Record Club, and 
it proved to be a succession of pleasant 
surprises. 

I was prepared for the orchestra to 
be one of the second-rate ligHt orchestras 
which often turn up on disc with the 
prefix “Vienna.” It became obvious after 
only one track that there is nothing 
second-rate about this orchestra. They 
play extremely well. 


Next, the conductor. I had never pre¬ 
viously come across the name of Gian¬ 
franco Rivoli on records, and did not 
expect to be impressed. Wrong again. 
Mr Rivoli obviously knows what he is 
about in this conducting business and 
produces beautifully controlled perform¬ 
ances of these Grieg pieces—although 
I did not entirely agree with his Choice 
of tempos here and there. 

Finally, any reservations I might have 
had about the success of Synchro Stereo 
were entirely resolved. In all respedts, 
this seems to be the equal of the best 
quality present-day recordings. (H.A.T.) 
★ ★ ★ 

CLAIRE de LUNE. The Philadelphia 
Orchestra conducted by Eugene 
Ormandy. stereo, CBS SBR-235,178. 

Interest: Sweet, sweet music. 
Performance: Gentle, pensive. 
Quality: Excellent. 

Stereo: Norm'al. 

There are probably lots of long- 
suffering wives who believe that hi-fi 
equipment is something especially 
designed to make loud noises — being 
quite incapable of producing any other 
kind 

Here’s a record that will eloquently 
demonstrate otherwise—music, classical 
in derivation, yet selected for its gentle 
themes and played to exploit them to 
the full. The kind of musiic that “softer 
on the spirit lies . . . etc.” 

The titles: Claire de Lune (Debussy) 

— Nocturne Op. 32 No. 2 (Chopin) — 
Prayer from “Hansel and Gretel” 
(Humperdinck) — Prelude to “The 
Afternoon Of A Faun” (Debussy) — 
Traumerei (Schumann) — Nocturne Op. 
9 No. 2 (Chopin) — The Swan from 
“Carnival Of The Animals” (Saint- 
Saens) — Nocturne from “A Mid¬ 
summer Night's Dream” (Mendelssohn) 

— Elegie (Massenet) — Prelude Op. 28 
No. 7 (Chopin) — Barcarolle from 
“Gaite Parisienne” (Offenbach). 

So there you are: If you want some 
gentle, sweet sound—moonlight, fantasy, 


WE ARE PROUD TO ANNOUNCE OUR APPOINTMENT 
AS THE AUSTRALASIAN DISTRIBUTORS FOR 


Reliable RENDAR Components 

- T 



Stereo and Miniature Jacks and Sockets also available. These components are Sturdy, 
Reliable and will withstand THE MOST RIGOROUS TEST. 

....MANUFACTURED IN ENGLAND_ 

Send for detailed price list — Wholesale and Trade enquiries invited. 

COMTEL INTERNATIONAL (VIC) PJY. LTD 

17 ROKEBY ST., — COIUNGWOOD — VICTORIA. PHONE 41 1478. 

DISTRIBUTORS OF RINGMASTER COMMUNICATIONS: NURSE CALL 
SYSTEMS: ELECTROWRITER: DUKANE LANGUAGE LABS. 
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Grundig 

world-ran 




TR5000 

The Grundig name has become a legend for quality 
in radio sound. And with radios like the extra¬ 
ordinary Grundig Sattelit, it's no wonder! You can 
be an eavesdropper on the world. Two Superphon 
dynamic loudspeakers give you world-wide recep¬ 
tion on thirteen wavebands — with an unbelievable 
depth and clarity of sound. Short wave, FM, band- 
spread, too! The Satellit TR5000 is designed to 
operate on batteries or AC mains, and receives 
VHF/FM, long, medium and short wavebands. The 
short wave coverage ranges from 10 to 187 m., 
split into four bands. 




Additionally, six bandspread short wave ranges are 
provided, shown on a separate scale with a rotating 
drum selector. The Satellit is fitted with 17 transis¬ 
tors and 11 diodes. It features a short wave fine 
tuning dial, automatic frequency control on FM, 
R.F. stage, a switchable ferrite aerial, a double 
extension telescopic aerial, a separate control for 
the bandspread short wave tuner, duplex drive on 
FM/AM, a tuning and battery indicator, and two 
multi-octave loudspeakers. The Satellit also has an 
illuminated tuning scale and separate bass and 
treble controls. Sockets are provided for head¬ 
phones, external aerial and earth, car aerial, record 
player, tape recorder and external battery power 
supply. 

The Satellit transistor 5000 has a handsome padded 
graphite case with chrome and satin silver trim. 
It measures 16" x 10" x 42". 


TR3000 

The Ocean Boy TR3000 is not just a transistor radio, 
it is a perfect piece of precision engineering. The 
whole world's your oyster with the Grundig TR3000. 
Choose a wavelength by pressing one' of the nine 
buttons and using the fine tuning control. See 
visually when you are at the point of best reception 
by the tuning indicator (which doubles as battery 
indicator). Adjust the bass and treble tone controls 
and you're hearing a radio that's built for listening 
to, not straining at. The Ocean Boy has two loud¬ 
speakers, 13 transistors, 8 diodes and 2 rectifiers. 
Provides matchless listening on VHF/FM, long, 
medium and 4 short wavebands (10 to 185 m.). 
Output is up to 2 watts (R.M.S.). 



GRUNDIG SALES & SERVICE 

N.S.W.: 443 Kent St.. Sydney . 29-1275/6/7 

VIC.i 368 Little Bourke St„ Melbourne .... 67-1197 

W.A.: 91 Hay St., Subiaco Perth . 8-4988/9 

QLD.: King & King, 77 Queen St., Brisbane .. 2-3711 
(Goldring Lenco, 23S Idward St., Brisbane) 27-010 
S.A.: 77 Wright St., Adelaide . SI-5117 


Goldring Engineering (A’asia) Pty. Ltd. 


GE:P344 


GRUNDIG . . . the world’s largest manufacturer of tape recorders . . . stereograms . . . and dictating machines. 
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dreams, prayer — there’s 52 minutes 
of it here, ready made for soft lights 
and relaxation: Ormandy a la Manto- 
vani! (W.N.W.) 

★ ★ ★ 

THE YEOMEN OF THE GUARD. 
(Highlights). The D’Oyly Carte 
Opera Company with the Royal 
Philharmonic Orchestra conducted 
by Sir Malcolm Sargent. Decca 
(E.M.I.) stereo SKLA 4809. Avail- 
able on mono LKA 4809. 

Interest: Gilbert and Sullivan. 
Performance: Uninspired. 

Quality: Very good. 

Stereo: Good spread. 

I could not get very enthusiastic over 
this studio recording of highlights from 
“Yeomen.” The performers sing in a 
mechanical fashion which seems to 
indicate that they miss the inspiration 
of audience applause. All through, one 
is conscious of the cold studio atmo¬ 
sphere, as the principals take their turn 
at the microphone to deliver their songs. 

In view of the wide experience of 
the D’Oyly Carte company in the pre¬ 
sentation of Gilbert and Sullivan, both 
on stage and on disc, this recording 
came as something of a disappointment. 
(H.A.T.) 

★ ★ ★ 

FLAMENCO! El Sail and his Ballet 
Espanol. Decca Phase Four (E.M.I.) 
stereo SKLA 4787. 

Interest Flamenco dancing. 
Performance: Expert. 

Quality: Excellent. 

Stereo: Very effective. 

As far as I know, the El Sali company 
has not visited Australia, at least, not 
in recent years. They are obviously 

expert in the art of flamenco dancing, 
to judge by the sounds they make in 

this disc. Naturally, it is mainly the 

taconeo style of dancing which is recor¬ 
ded here. 

Although a record of a dance conv 
pany can never be entirely satisfactory, 
one can extract a considerable amount 
of enjoyment from listening to the sounds 
of the dancing with the eyes closed, 
and allowing the imagination to supply 
the rest. One outstanding feature of this 
Phase Four disc is the excellent stereo 
which is so realistic in parts that one 
can almost follow the dancers round with 
the eyes in those tracks where they arc 
moving around, instead of danoing in 
one place. 

Track titles are exactly what one 
would expect to find in a record of this 
sort: Rumba - Alegrias - Sevillanas • 
Tangos - Solcares - Zapateados . Fan¬ 
dangos - Seguiriya. 

In general there is little to distinguish 
this record from the many others of the 
fcame type. However, I commend the 
writer of the sleeve-note for one of the 
best short descriptions of flamenco I 
have ever come across. (H.A.T.) 

★ ★ ★ 

COMMAND PERFORMANCES. Doc 
Severinsen. Command (Festival) 
stereo SNDL932,135. Available in 
mono on NDL-32,135. 

Interest: Hot trumpet. 

Performance: Virtuoso. 

Quality: Excellent. 

Stereo: Good spread. 

The brilliant Doc Severinsen does not 
merely play the trumpet — he makes 
it whisper caressingly, moan and sob 
quietly, scream in wild protest. With his 


fabulous technique, and with the sup¬ 
port of a fine band of accompanying 
musicians, he gives us some first rate 
entertainment in this disc. 

Old favourites take precedence over 
current successes in the tune titles: When 
the Saints Come Marching In - Stormy 
Weather - Baubles, Bangles and Beads - 
My Funny Valentine - It Ain’t Neces¬ 
sarily So - On a Clear Day - In a Little 
Spanish Town - Summertime - Love for 
Sale - Don’t Worry ’Bout Me - Bluesette 
- Stardust. 

In “Bluesette” and “It Ain’t Neces¬ 
sarily So,” Doc plays duets with himself 
by virtue of the “sound on sound” tech¬ 
nique of the recording engineer, but I 
did not think these tracks were quite 
so successful as when he was concen¬ 
trating on pure music rather than on 
gimmickry. The other tracks are pure 
joy — a dazzling display of virtuosity. 
Sound quality and stereo separation are 
both excellent, too. (H.A.T.) 


THE FLAMENCO SOUNDS OF 
CARLOS MONTOYA. With three 
flamenco airs sung by Juan Vallejo. 
Universal Record Club, mono 
U-806. 

Interest: Improvised flamenco. 
Performance? First class. 

Quality: Excellent. 

There are some unusual features about 
this recording of flamenco music by 
noted guitarist Carlos Montoya. Side one 
features some brilliant playing which, 
according to the sleeve note, is pure 
improvisation. While this is the way of 
the true flamenco player, it is seldom 
encountered on disc, or for that matter 
in recitals. The artist is usually playing 
to a prepared program. 

The four tracks on side one are 
“Ritmos Gitanos,” which is in the form 
of a Bulerias; “Caribe Aflamenco,” an 
example of the flamenco style from the 
New World; ‘Toque Murciano,” featur¬ 
ing a brilliant rendering by Montoya of 
the difficult toque dc lcvante style; 
“Recucrdos de la Sierra,” in the form 
of a Soleares. 

On side two, Montoya is accompanied 
in the first track by pianist Virgilio 
Manuel and, In view of the fact that 
Montoya was improvising, the skill of 
the pianist in fitting in the accompani¬ 
ment is quite remarkable. Guitar and 
piano go very well together, and those 
Who have not previously heard this com¬ 
bination have the opportunity here to 
listen to real expert treatment. 

In the last three tracks, Montoya takes 
on the subsidiary role of accompanist 
to a flamenco oantor, Juan Vallejo. The 
pieces are: “Garditana,” a traditional 
Alegrias; ‘Triancra,” a Soleares; and 
“Jerez,” a Bulerias. Vallejo is a very 
fine cantor in the flamenco style, but 
personally I would have preferred to 
have more of Montoya. (H.A.T.) 


SINCERELY YOURS. Jim Reeves. 

RCA, electronic stereo LSP-3709. 

Available on mono LPM-3709, 

Interest: Popular ballad singer. 

Performance: Straightforward. 

Quality: Mostly good. 

Stereo; Simulated. 

The first part of this disc is devoted 
largely to extracts of a tape recording 
made by the late Jim Reeves shortly be¬ 
fore he was killed in a plane crash; in it 
he reminisces on his childhood and his 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 


MAY SPECIALS 


PIONEER SA400 amplifier (llw 
RMS Per channel) and 2 GOOD- 
MAN’S Twin Axiom 10 Speakers 

in 3cf cabinet.$208.00. 

With Star SAM) Amplifier $197.50. 
I).P. SUMLINE enclosure to suit 
loin and 12in speakers, $18.50 
Cabinet Kit only . . . . $10.50 

MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 

speaker fitted.$26.50 

Cabinet Kit only.$10.50 

MAGNAVOX 12 W.R. in 3 C.F. 
cabinet; rl material.$37.00 


PLAYER PLATFORMS 

With mitred corners and raised, 
veneered edges. Size 16in x 14in 
x 3 3 8, $7.50. Maple or Wal¬ 
nut Veneer. Teak Veneer; $4.00. 
Cut free. Perspex Covers to 
match. 5in high, $8.20. Postage 
$2.00. WRITE FOR PLAYER 
PRICE LIST AND GUIDE. 


GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker. 5in 

material.$54 

Cabinet Kit and Speaker . . $44.20 
WHARFEOALE design, 3 CF 
cabinet (R3) 3in material and Gol¬ 
den 10 speaker.$57.00 

Cabinet Kit and Golden 10 

Speaker . $47,00 

Special quotes for other 
Wharledale or Goodman speakers. 

Available in Maple, Walnut 
or Rosewood colours. Teak 
veneer $1 extra, except last 
three, which are $3 extra. 

PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 

Cabinet kit only $7. 

All other parts, including speakers, 
inner bond, etc., $15.40. 
MtJLLARD Mini BS Unit. 

Kit of parts, including Cabinet, 
made and polished, speakers, inner- 
bond and condenser, $21.50. Unit 
complete, $26. 

Postage. N.S.W., $1.00; Old., Vie., 
Tu*„ S 1.40; other States, $2.00. 

SPBCIAL QUOTES 

For Complete Sets Based On 

LEAK — MAXAMP — PEAK 

— PIONEER — QUAD — 

ROLAND — SANSUI — 
STAR — TRIO. 

Write for Stereo Catalogue 


SALES 


Manufacturers of Quality Radio and 
Radio Furniture tor 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 

Telephone 56-5580 
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AMPEX 


MASTERSOUND 

SOUND CELLAR 

Sydney's most popular Music Lovers' Meeting Place. 

The Hi-Fi enthusiast is assured of a better choice of up to date 
equipment, reliable service and better prices. If you think of HI-FI 
or good tape recorders, think of MASTERSOUND 

MASTERSOUND 

present their 

"INTERNATIONAL " 

range of stereo entertainment units 

The "Copenhagen" 

1. SONY TC350 Tape Deck 

2. DUAL 1019 Turntable. 

3. SHURE M55/E Mag. Cartridge. 

4. SANSUI 500A Amplifier. 

5. WHARFEDALE Super 10RS/1D 
in enclosures. 

6. Beautiful Teak finished cabinet. 


for the Connoisseur 

$885 




I start in the entertainment world. His 
' commentary is punctuated by extracts 
j from some of his early recordings. 

On the second side, he sings some of 
I the songs which made him one of 
j America’s most popular entertainers. 
I These are: Scarlet Ribbons — The Fool’s 
! Paradise — Billy Bayou — Ami Losing 
i You? — I Grew Up — Hell Have 
To Go. 

The older recordings on side 1 are: 
My Mary — When Did You Leave 
Heaven — Mexican Joe — Back Up 
and Push — Yonder Comes A Sucker 
—The Wreck of the Number Nine. 

Jim Reeve’s fans will no doubt find 
plenty of enjoyment in (this collection. 
Others will probably find they can take 
it or leave it. (H.A.T.) 


GREAT MOVIE THEMES. The Nor¬ 
man Luboff Choir. RCA Camden 
Stereo and mono, CAM(S)-122. 


ON THE COUNTRY SIDE. The Nor¬ 
man Luboff Choir. RCA Camden, 
stereo and mono CAM(S)-120. 


GRAND TOUR. The Norman Luboff 
Choir. RCA Camden, stereo and 
mono CAM(S)-121. 


Interest: As per the titles. 

Performance: Consistently good. 

Quality: Good. 

Stereo: Well spread. 

This batch of Norman Luboff Choir 
albums, formerly on the RCA label, 
have now reappeared in the Camden 
catalogue, m'aking them available a good 
deal more cheaply than before. 

They have been well chosen, allowing 
prospective buyers to select the kind of 
music they most like—or to buy more 
than one of them, without duplication 
of style. 

In “Great Movie Themes,” the voices 
predominate in gentle, romantic harmo¬ 
nies, with a mere touch of instrumental 
support. The titles will be familiar to 
j most: Laura—An Affair To Remember 
i —Song From Moulin Rouge—On Green 
| Dolphin Street—Days Of Wine And 
Roses — Stella By Starlight — Hi-Lili, 
j Hi-Lo—There’ll Be Some Blues To- 
| morrow — Theme From David and Lisa 
| —Unchained Melody — My Foolish 
1 Heart. 


The mood in “On The Country Side” 
is as different as one might im'agine, With 
| tempos varying from leisurely waltz-time 
i to rollicking rhythms, and with strong 
| backing from guitars — NashVille style: 

| Detroit City — Kambalaya—I’m So 
Lonesome I Could Cry — Your Cheatin’ 

! Heart—You’re The Only Star—Tennes- 
j see Waltz—I Can’t Stop Loving You—It 
j Makes No Difference—Words — Four 
j Walls — Anytime — You Are My Sun¬ 
shine. Country style maybe, but highly 
“civilised” and listenable. 

“Grand Tour” is an album you might 
easily pass over, by reason of its non¬ 
specific title and cover design but it could 
easily be the pick of the group for many 
purchasers. Here the Choir is teamed 
with a full orchestra under Wally Stott, 
m'aking possible a wider variety of sound 
than is available with voices alone. The 
“Grand Tour” gimmick permits Norman 
Luboff to present selections from coun- 
I tries as far apart as England, Africa and 
; New Zealand, and from points in be- 
! tween: Happy Wanderer — While You 
Waltz — April In Portugal — London 
Pride — Canto de Granada — Zamer 
Lach—Little Kong Kwela — Torna A 
[I Surriento—The Three Bells—Never On 


SERIES 1100 
and 800 


MOST TAPE RECORDERS ARE TOYS: 

They are great, if you like to play with 
toys. Ampex tape recorders are a lot more 
than just playthings. If you take your music 
seriously you need an Ampex which consists 
of precision components. 

Contact Mastersound for details. 


The "LISBON” $550 

Comprising: 

1. SANSUI 220 Amplifier. 

2. DUAL 1009/SKT/Table. 

3. SHURE M55/E Cartridge. 

4. WHARFEDALE Golden Ten in 
enclosures. 

5. Optional Tape . Deck Facility. 


The "SORRENTO" $395 

Comprising: 

1. DUAL 1009/SK Turntable. 

2. SHURE M44/7 cartridge. 

3. STAR SA/30 Amplifier. 

4. WHARFEDALE SUPER 8 RS/DD in 
enclosures. 

5. Beautiful Teak cabinet. 


UNDECIDED! 


IF YOU CANNOT DECIDE 
ABOUT YOUR SPEAKER 
SYSTEM, COME IN AND LET 
US HELP YOU. WE HAVE 
SYDNEY'S WIDEST RANGE 
OF LOUDSPEAKERS AND 
SPEAKER SYSTEMS. 
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Sunday—Meadowland — Now Is The 
Hour. 

While the albums vary in style and 
content, they are all well done and well 
recorded and any one of them can be 
purchased with confidence if the con¬ 
tents appeal. (W.N.W.). 

★ ★ ★ 

AN EVENING WITH NINA AND 
FREDERICK. Recorded live at the 
Royal Albert Hall. Columbia 
(E.MJ.) stereo SCXO6077. Also 
available on mono 330SX 6077. 
Interest: Folk singers in concert. 
Performance: Very enjoyable. 
Quality: Very good. 

Stereo: Normal spread. 

Nina and Frederick give the impres¬ 
sion of being a little overawed by the 
size of the occasion, and no doubt of the 
audience also, at the beginning of this 
performance, recorded live at London’s 
Royal Albert Hall. However, as the 
evening progresses, they gain palpably 
in confidence, encouraged by the warm 
applause of the audience after every 
number, until by the end of the second 
side they are giving everything they have 
and enjoying every minute of it. 

The atmosphere of the live perform¬ 
ance has been very well captured by 
the recording engineer, and despite the 
inevitable limitations imposed by record¬ 
ing under concert conditions, both sound 
quality and stereo are extremely good. 

Most of the tracks are lighthearted, 
contributing to the general happy atmo¬ 
sphere of the occasion, but a few more 
serious numbers are included for con¬ 
trast: Hole in the Bucket — Daddy, 
What If . . . — Mes Enfants — Flute 
Solo — Hebrew Song — Maladie 
D’ Amour — Mr Noah — Norwegian 
Wood — The Old Maid Song — Baby, 
It’s Cold Outside — The One on the 
Right is on the Left — That’s My 
Song — There But For Fortune — 
There’s a Meeting Here Tonight — 
Time For Man Go Home. 

Nina and Frederick have the audi¬ 
ence rocking with laughter in their 
rendering of “Baby, It’s Cold Outside,” 
with a send-up of the English male as 
a lover. (H.A.T.) 

★ ★ ★ 

CALYPSO IN BRASS. Harry Belafonte 
with orchestra conducted by 
Howard A. Roberts. RCA stereo 
SLP-3658. Available in mono. 

Interest: Belafonte sings calypsos. 
Performance: Warmly humorous. 
Quality: Very good. 

Stereo: Good spread. 

The earthy good humour and sexual 
allusions of the calypso are natural fare 
for West Indian singer Harry Belafonte 
and his carefree and sunny character 
is nowhere better expressed than in the 
folk music of his homeland. 

The sleeve note assures us 'that some 
of the songs are old favourites, but 
that many will be new to most listeners. 
It could be—they are all new to me. 
Here are the titles: Jump In Line — 
Jump and Bray Medley—Hold ’Em Joe 
—The Jack-Ass Song—Coconut Women 
—Tongue Tie Baby—Zombie Jamboree 
—Sweetheart from Venezuela—Man 
Smart, Woman Smarter—Reincarnation 
—Judy Drownded—The Naughty Little 
Flea—Mama Look A Boo-Boo. 

In this disc, the West Indian steel 
band which is the traditional accompani¬ 
ment for calypsos is replaced by a brass 
and rhythm group. I suspect that this 


arrangement is a marriage of con¬ 
venience brought about by the lack of 
a steel band in the U.S.A., where the 
recording was made. Even if, like most 
substitutes, it is not as good as the 
original, the disc as a whole is first-class 
entertainment, full of the West Indian 
brand of humour and foot-tapping 
rhythms. Excellent sound quality and 
effective stereo arrangement are well in 
line with present-day standards. (H.A.T.) 
★ ★ ★ 

MY WILD IRISH ROSE. Denis Day 
with various orchestras. RCA Cam¬ 
den, stereo CAS-939. Available in 
mono on CAL-939. 

Interest: Irish American ballads. 
Performance: Routine. 

Quality: Pre-L.P. vintage. 

Stereo: Simulated. 

This collection of Irish American nos¬ 
talgia was brought out by RCA to 
commemorate St. Patrick’s Day, but was 
received too late for inclusion in our 
issue prior to the great day. 

It features a collection of those bal¬ 
lads beloved of expatriate Irish every¬ 
where: My Wild Irish Rose - The Rose 
of Tralee - Mother Macree - Galway 
Bay - Too-Ra Loo-Ra Loo-Ra - When 
Irish Eyes are Smiling - Clancy Lowered 
the Boom - How Can You Buy Kil- 
larney - A Shawl of Galway Grey - 
Back to Donegal. 

Denis Day will be remembered by 
millions for his appearances with Jack 
Benny on radio and television. Being an 
Irish American himself, he is able to 
adopt the right sort of mannerisms and 
the touch of brogue which these songs 
require. Since these tracks were all re¬ 
corded between 1945 and 1950, well 
before the introduction of the L.P. disc, 
one cannot expect too much of the 
sound quality. The stereo is, of course, 
of the simulated variety. In view of the 
large number of very good Irish record¬ 
ings which have been released recently, 
it is difficult to visualise a market for 
these ancient recordings. (H.A.T.) 

★ ★ ★ 

FREBERG UNDERGROUND. Show 
No. 1. Mono. Capitol T2251. 

Interest: Not much! 

Performance: Good. 

Quality: Good. 

In the cover notes Stan Freberg 
laments the passing of the big U.S. net¬ 
work radio shows and seeks to present 
something along the same line here, with 
cast, orchestra, sound effects—and up¬ 
dated humour. 

There is even a live audience present, 
which seems to enjoy the gibes 
at American terms, characters and poli¬ 
tics but I’m afraid that I sat through 
most of the disc waiting in vain for 
something I too could laugh at. 

As noted above, it is well produced 
and well recorded but it just didn’t come 
across to this non-American reviewer. 

Have a care. (W.N.W.) 

★ ★ ★ 

THE BEST OF HANK SNOW. RCA 
stereo LSP-3478. Available in mono 
LPM-3478. 

Interest: Country and western 

singer. 

Performance: Satisfying. 

Quality: Acceptable. 

Stereo: Simulated. 

This selection of songs from earlier 
recordings by veteran country and 
western entertainer Hank Snow is 
another in the crop of reissues being 



CLASSIC 

TAPE 

RECORDERS 


MODEL TR9 

STEREOPHONIC 

tape recorder 
H! FI AMPLIFIER 

combined. All silicon transis¬ 
tors. 7 W. RMS. per channel. 
$216.00. including two mics. 

MONO MODEL TR9 
2 track $149.00. 

4 track $157.00. 

BRENELl 

tape decks with 

STEREOPHONIC 

PRE AMPLIFIER 

Two meter level indicators, 
push-pull bias oscillator, four 
speed, all three sync, motors. 
Selfcontained with own power 
supply. Variable output 0 to 
5V. Ready to connect to any 
Hi-Fi stereo amplifier. Cir¬ 
cuits instructions for connect¬ 
ing supplied. 

Only a few left. 
$195.00 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 
Telephone 79-2618 
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UTTLI SHORT OF 

REVOLUTIONARY 

G3BBBG3 

Deram 

MICROGROOVE “CERAMIC" CARTRIDGE 

fitted with diamond stylus 

for stereo or mono microgroove records 

Micrographs of a groove recorded with a 10 Kc signal taken from 
three copies of the Decca stereo frequency test record SXL 2057. 


THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY ONE 


The Decca Deram has a tip mass of 0.6 
milligramme; its compliance is 9 x 10~ 6 
cms/dyne (lateral) and 5 x 10— 6 cms/ 
dyne (vertical); tracking weight 2.5 gms. ; 
frequency response ± 3dB 18 c/s to 18 
Kc/s. 


Sole Australian Agent: 


BRITISH MERCHANDISING PTY. LTD. 

SHAW HOUSE 4.-51 York St., Sydn.y, N.S.W. Telephones 29.1571 (3 lines| 


Shaw House 49-51 York St., Sydney, N.S.W, Telephones 29.1571 (3 lines) 


Interstate Representatives—VIC.: D. G. Lockwood & Co. Pty. Ltd., 810 
Glenferne Rd.. Hawthorn. QLO.: A. E. Harrold Pty. Ltd., 23 Charlotte 
St.. Brisbane. SOUTH AUST.: Stephen & Company, 53 Wyatt St., 
Adelaide. WEST AUST.: O. F. Gamble Pty. Ltd., 888 Hay St., Perth. 



(£ 6 / 6 /-) 


put out by RCA in tits ‘The Best Of . . .” 
series. During more than 20 years in 
the entertainment business, Hank Snow 
has recorded hundreds of songs, so the 
producer of this disc had a wide field 
to choose from—and the result is a 
thoroughly enjoyable selection of good 
tunes in a variety of moods. 

With his slightly rusty voice, and 
accompanying himself with his mellow 
guitar, Hank delivers himself of the 
following selection of country and 
western favourites: I’m Movin’ On— 
The Rhumba Boogie—Let Me Go, Lover 
—With This Ring I Thee Wed—Music 
Makin’ Mama from Memphis—Miller’s 
Cave—I Don’t Hurt Anymore—The 
Golden Rocket—Bluebird Island—I’ve 
Been Everywhere—Ninety Miles an 
Hour. 

Not unnaturally, since the original 
recordings were taken over a period, 
much of the sound quality is below 
the best present-day standards, but is 
still quite acceptable. The stereo is of 
the simulated variety. (H.A.T.) 

★ ★ ★ 

THE DEAN MARTIN TV SHOW. Or¬ 
chestra conducted by Les Brown, 
with Ken Lane at the piano. Re¬ 
prise 12-inch stereo, RS6233. 

Interest: Popular songs. 
Performance: Polished. 

Recording: Excellent. 

Stereo: Widely spread. 

Another album from ever-popular 
Dean Martin, this one being a collection 
of the “most melodic moments” from 
recent shows in his TV series. As usual, 
it is a most polished and enjoyable per¬ 
formance, although to me not nearly as 
impressive as the recent “Hit Sound” 
Album (RS-6213) which I reviewed in 
these columns a few months back. 

The tracks on the new disc are titled: 
If I Had You—What Can I Say After 
I Say I’m Sorry — The One I Love Be¬ 
longs to Somebody Else — S’posin’ — 
It’s the Talk of the Town — Baby, 
Won’t You Please Come Home — I’ve 
Grown Accustomed to Her Face — Just 
Friends — The Things We Did Last 
Summer — Home. 

The recording is of excellent quality, 
and the stereo is widely spread. 

Recommended, mainly to Martin fans. 

(J.R.) 

★ ★ ★ 

SUGAR—NANCY SINATRA. “Sugar- 
town” and sweet, soulful serenades 
from the old timey years. Pro¬ 
duced by Lee Hazlewood. Reprise 
12-inch stereo, RS-6239. 

Interest: Pop songs. 

Performance: Elaborately mounted. 
Recording: Excellent. 

Stereo: Widely spread. 

Of special interest to Nancy Sinatra 
fans will be this disc of her singing 
“old timey” songs. Even those not nor¬ 
mally in that group may find it to their 
liking however, because while Miss Sin¬ 
atra's voice is unexceptional, it is quite 
pleasant; and there can be no cfoubt 
that on this recording at least it is 
most elaborately mounted. The instru¬ 
mental backing can only be described 
as “rock solid.” 

The tunes presented are: Sweet Geor¬ 
gia Brown — Vagabond Shoes — Oh! 
You Beautiful Doll — Hard Hearted 
Hannah — All By Myself — Coastin’ 
— Mama Goes Where Papa Goes — 
Let’s Fall In Love — What’ll I Do — 
Limehouse Blues — Sugartown — But¬ 
ton Up Your Overcoat — My Buddy. 

The recording is of excellent quality, 
and the stereo widely spread. (J.R.). 
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COME THE DAY. The Seekers, folk 
quartet. Musical direction by Rob¬ 
ert Richards. Columbia 12-inch 
stereo, SCXO 6093. Also in mono, 
on 330SX 6093. 

Interest: Foiksinging. 

Performance: Top-notch. 

Recording: Excellent. 

Stereo: Smoothly spread. 

Should anyone at this stage have any 
doubts as to the reason for the overseas 
successes of the Australian folksinging 
group, the Seekers, this latest album 
should surely demonstrate .their very 
considerable talents. It should also de¬ 
monstrate to those who are inclined to 
dismiss modern folk-music holus-bolus 
that there are, in fact, many worthwhile 
compositions of recent origin. 

As this suggests, the album is devoted 



Graeme 

Bell 

Says . . . 


BENNY GOODMAN —- The Small 
Groups. RCA Vintage Series, 
Mono. LPV-521. 

Interest: Goodman jazz, 
Performance: Excellent. 

Quality: Good re-issue. 

This album contains sixteen perfor¬ 
mances by the Goodman small groups, 
and it brings to LP a total of ten that 
have not previously been available on 
microgroove. 

This is a great representative selection 
of those trio and quartet masterpieces 
made from 1936 to 1938 with Teddy 
Wilson, Gene Krupa, Lionel Hampton 
and Dave Tough. 

Ziggy Elman plays his famous Yid¬ 
dish solo when he guests on “Bei Mir 
Hist Du Schorl,” and Helen Ward and 
Martha Tilton each contribute one vocal. 

This is classic jazz -at its best, where 
superb personal expression found its out¬ 
let, and is the test of the Vintage 
Series that I have had the pleasure of 
reviewing. 

★ ★ ★ 

PRESENTING DIONNE WARWICK. 
Scepter Records, Stereo SJL- 
932,047. Also available on mono. 

Interest: Coloured vocal stylist. 
Performance: Good. 

Quality: Good. 

Stereo: Normal spread. 

Recently we reviewed “Make Way for 
Dionne Warwick” presenting tunes most¬ 
ly written by Burt Bacharach, and of 
the twelve tracks presented on the 
album now under review, nine are 
written by the same composer. 

Dionne Warwick has a style all of 
her own, but you would have to be 
very fond of Bacharach’s compositions, 
otherwise their similarity of tempo, 
rhythm and melody line could begin to 
pall. 

Included in this album is this singer’s 
big hit “WLshin* * and Hopin' 


to songs written in the last few years. 
The titles read: Come the Day — Island 
of Dreams — The Last Thing on My 
Mind — All over The World — Red 
Rubber Ball — Well, Well, Well — 
Georgy Girl — Yesterday — I Wish 
You Could Be Here — Turn, Turn, 
Turn — Louisiana Man — California 
Dreamin*. 

The performance throughout is top- 
notch. The arrangements are fresh and 
vigorous, and the Seekers play and sing 
with real inspiration; a splendid combi¬ 
nation of polished presentation and warm 
ease. It makes rewarding listening in¬ 
deed. 

The recording is of excellent quality, 
with good tonal balance and smoothly 
spread stereo. Hence I have no hesitation 
in giving the disc my warmest recom¬ 
mendation. (J.R.) 


BEST YET! Chris Barber’s Band with 

Ottilie Patterson. World Record 

Club, Mono. T4049. 

Interest: Trad jazz. 

Performance: Good. 

Quality: Very good. 

The first of the three Bs, Barber, Ball 
and Bilk, to achieve fame in the great 
English Trad Jazz boom was Chris 
Barber with his record of “Petite Fleur” 
although, strangely enough, the 
trombonist-leader himself was not on 
this recording, as it was a clarinet solo 
by Monty Sunshine. 

The present album under review was 
recorded in London in 1961 and 1962, 
and the personnel comprises Chris 
Barber, trombone; Pat Halcox, trumpet; 
Ian Wheeler, soprano and alto saxo¬ 
phone, clarinet; Dick Smith, bass; 
Graham Burbidge, drums; and Eddie 
Smith, banjo, guitar. 

Barber’s wife, Ottilie Patterson, sings 
on “Basin Street Blues,” “Tain’t What 
You Do” and “1 Can't Give you Any¬ 
thing But Love.” 

Chris Barber himself features on “Lazy 
River,” and some of the other titles 
are “Stevedore Stomp,” “Moose March” 
and “Gonna Build a Mountain.” 

This is good robust traditional jazz, 
and, although the craze has now un¬ 
fortunately died, we have records such 
as this to prove how virile were the 

British bands who started it all. 

★ ★ ★ 

THE MAGIC OF MAKEBA. RCA, 

Stereo LSP-3512, 

Interest: Vocal artistry. 

Performance: Exceptional. 

Quality: Excellent. 

Stereo: Excellent blend. 

Miriam Makeba is a very great artist, 
and the material used here is of a most 
varied nature. 

Born in South Africa in 1932 she 

now resides in America, and her out¬ 
spoken views against apartheid in the 
country of her birth produced mild 
demonstrations wihen she appeared in a 
Sydney nightclub, causing her to depart 
this country before fulfilling ‘her contract. 

Side 2 presents more the Makeba we 
know, with “Oxgam” written by Letta 

Mbulu, a South African singer, and 
“Muntu” written by Caiphus Semenya. 
“Seven Good Years” is sung in Yiddish, 
and “Erev She! Shoshanim” is in Hebrew. 

This is an excellently produced record 
presenting an extraordinarily versatile 
artist who has come a long way since 
being part of the Belafonte package 
show. B 




BRONICA 



NEW ZENZA BRONICA CAMERAS 

The most famous 21 squ. reflex cameras in 
the world would be the Hasselblad and the 
Zcnza Bronica — but only the latter has the 
incomparable Nikkor lens equipment and a 
focal plane shutter. In consequence supple* 
mentary lenses are much lower in price. . . . 
The new model S2 Bronica has a detachable 
film back enabling change of film type in 
a few seconds and is attractively priced at $2W 
complete with f2.X 75 mm. lens. The model 
C'2 sells at only 5245. Both prices include 
sales tax. F.ncel Flcetronics Pty. Ltd. is the 
Australian Agent for Zcnza Bronica. Ask for 
prices on the multitude of supplementary 
lenses and accessories. Encel price> are less 
than 1 U.K. prices and less than U.S. 
prices for identical cameras. 

Model $2- $299 
Model C2 - $245 



VERSATILE NEW DAYLIGHT 
AND SCREEN PROJECTORS 

The new Hiruma Model H-303 slice projector 
may be used as a normal projector on a 
screen or wall or to project slides in daylight 
on its own built-in screen Four lenses arc 
provided . . . the normal lens for 35 mm 
slides or strip film, a half-frame lens for 
slides and strip film, a microscopic enlarging 
lens (5D diameters) and the external projection 
lens. Change of lens equipment may be made 
in a few seconds. Model H-303, $147.50. The 
Model H-302 costs only $109.50 and may be 
used for daylight projection (7* 4/if* jr/i 
on^ its own built in screen y 3U 

Photographic equipment is stocked only at 
Head Office. 

Mail Orders Welcome! 


PTY. LTD. 

Head Office: 

431 Bridge Rtf., Richmond, Vic. 
Tel. 42 3762 
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Above, the RCS transistor tuner assembled on its 
printed wiring board and , at left, mounted behind a 
wooden front panel. Note that the dial drum is 
horizontal in this particular arrangement. 


although there may possibly be situations 
where the best setting would be a com¬ 
promise between minimum overload on a 
strong local station and acceptable signal- 
to-noise ratio on stations further away. It 
is true that such situations are likely to 
be rare, however. 

Prices of the tuner are as follows: The 
board itself is $2.50 plus 10c postage; the 
complete kit is $24, while the wired and 
tested board is $25.15; postage for either the 
complete kit or the assembled unit is 40c. 
The dial kit is $4, plus 20c postage and 
an additional 60c for matching gold inlay 
knobs if the latter are required. 

All inquiries should be directed to R.C.S. 
Radio at the address quoted. (J.R.). 2 


TRANSISTOR TUNER FROM RCS RADIO 


The transistorised broadcast tuner pictured has been 
produced especially for those wanting a compact 
tuner for use with mono or stereo amplifier systems 
or tape recorders. It is marketed in a number of 
versions, to suit various applications, by R.C.S. 
Radio Pty. Ltd., of 651 Forest Road, Bexley, N.S.W, 


The unit employs four germanium tran¬ 
sistors and a germanium diode. It consists 
of an RF stage, mixer-converter, double- 
tuned IF, and a transistor class-B detector, 
with the diode used as shunt AGC detector 
connected to the collector of the IF tran¬ 
sistor. A trimmer capacitor is fitted in 
series with the aerial input to allow adjust¬ 
ment of coupling; this allows the tuner 
to be used with aerials of almost any 
length and to cope with large variations 
in signal strength. 

The tuner itself is mounted on a printed 
wiring board (part No. 659). It may be 
obtained in three forms: as the board 
alone, as a full kit of parts (part No. 659C) 
or as a complete wired-and-tested assembly 
(part No. 659D). The coils and transformers 
supplied in the kitset are preajigned and 
need only a slight adjustment for optimum 
results. ’ 

Available for use with the tuner board 
is a “slide-rule” dial kit which includes a 
bracket chassis and a plastic scale attrac¬ 
tively silk-screened in white and gold (part 
No. 461C). The kit is arranged so that 
it will provide either front- or rear-of-panel 
scale mounting, and with either thin metal 
panels or relatively thick wooden panels. 
The picture shows the overall appearance 
with front mounting on a 3/8in-thick 
wooden panel. 

The printed wiring board used for the 
unit measures 6in x 3in, a size which is 
compact yet adequate for comfortable 
mounting of the components. The coils 
and transformers used are housed in the 
standard miniature 2in x $in x Hn cans, 
and the tuning gang is a standard 3-section 
padderless type. 

Tested in our laboratory, ithe tuner proved 
convenient to use and capable of 
high quality reception. Sensitivity was very 
high, and the output was high enough to 
drive virtually any amplifier system likely 
to be encountered. Bandwidth, distortion 
and AGC performance were of the standard 
on f would expect from a modest-priced 
tuner of this type, and will probably be 
found very satisfactory by all but those 
seeking the ultimate. 

Adjustment of the series aerial trimmer 
was found to be quite straightforward, 


ELECTRO-OPTICAL CONTROL UNITS 

The devices pictured are samples from the range of “Raysistor” (T.M.) 
electro-optical isolated control couplers manufactured by the Raytheon 
Company and available in this country from the Electronic Sales 
Department of Hawker de Havilland Pty. Ltd. The interesting 
properties of these devices should make them of considerable interest 
both to circuit designers and to the home experimenter. 


Raysistors are basioally simple devices 
consisting of a light source and a photo¬ 
resistor assembled in a compact light-tight 
case. The various types available give a wide 
range in operating characteristics, obtained 
by different combinations of light sources 
and photo-resistors. 

Light sources available are either incan¬ 
descent filament or gas discharge. The for¬ 
mer require only a low control voltage, but 
have a relatively slow response compared 
with the gas discharge type because of 
thermal inertia in the filament. 


& 



Typical units from the Raysistor 
range: At top left is one of the 
CK1114-6 series, mounted in a 
transistor style can and, along¬ 
side it, a CK1124. In the fore¬ 
ground is a CK1111 intended for 
“Chopper” service. 


The photo-resistor elements available are 
polycrystalline semiconductors of materials 
such as cadmium sulphide, cadmium sele- 
nide and lead telluride. They are incorpo¬ 
rated into the various Raysistor types on 
the basis of appropriate resistivity, speed of 
operation, power handling capability, and 
so on. 

Operation of the Raysistor is on the 
principle that the conductivity of the photo¬ 
resistor is approximately inversely propor¬ 
tional to the intensity of the light reaching 
it from the light source, where the latter in 
turn is proportional to the control input. 
No electrical connection exists between the 
control and signal circuits, and this input- 
output isolation is one of the primary ad¬ 
vantages of the device. 

The devices will perform a variety of 
switching and control functions, as they 
provide a means of noiseless control of 
both AC and DC signals over a wide dy¬ 
namic range and without transients or con¬ 
tact bounce. Since they contain no moving 
parts they are quite rugged and have in¬ 
herently long life in such applications as 
remotely variable resistors, solid state swit¬ 
ches, relays, voltage or signal isolators, 
regulators, AGC, logic circuits, transducers 
and feedback control systems. 

Incandescent-source devices are available 
with control elements designed for voltages 
of 1, 4, 5, 10, and 25V, with currents 
ranging from 17 to 200mA. Gas-discharge 
control elements operate from 120 or 150V, 
DC or peak, at currents of l-3mA. 

The photo-resistors employed have “off” 
resistance values of the order of 300M 
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typical, and “on” values ranging from 100 
ohms to 30K. Dissipation ratings vary from 
75mW to 250mW at 25 degrees C. Switch¬ 
ing times are generally of the order of 
JOmS (off-on) and 500mS (on-off) for in¬ 
candescent devices and 2mS (off-on) and 
lOOmS (on-off) for gas discharge devices. 

Types CK1114-CK1116 are incandescent- 
source Raysistors intended mainly for low- 
voltage solid-state circuitry. Physically these 
devices are in a TO-5 transistor can having 
four connection leads. 

Types CK1121-CK1123 and type CK1124 
are general-purpose types, the first three 
having incandescent sources and the last 
having a discharge source. All four types are 
in small aluminium cases similar to the 
“type D” quartz crystal case, and are pro¬ 
vided with a matching four-pin socket. 

Types CK1101-CK1104 and CK1111- 
CK.1112 are Monel-encased Raysistors es¬ 
pecially intended for chopper applications, 
and feature extremely low coupling capaci¬ 
tance. Types CK1101 and CK1111 have 
discharge sources, while the remaining units 
have incandescent sources. The package 
used for these types is a small cylinder 
which mounts via spring clips. 

Types CK1105 and CK1108 are designed 
especially for use as high-voltage isolators, 
the construction used being rated to with¬ 
stand differences of up to 50K.V between 
the control and signal circuits. A highly 
transparent dielectric fluid fills the units, 
and double electrostatic shields ensure a 
high degree of isolation. The package used 
is a stout moulded cylinder, arranged so 
that either end may be shrouded with the 
other fitted to the supplied chassis socket. 

Prices of Raysistors vary from $4.52 plus 
tax for the general-purpose types to $27.42 
plus tax for the HV isolators. Enquiries 
should be directed to the agents listed above, 
at 12 Kitchener Parade, Bankstown, N.S.W. 
(JR) B 


UHF SWITCHED ATTENUATOR 



Wide frequency range (DC to 
1GHz) and good standing wave 
ratio are said to be the main per¬ 
formance features of a new UHF 
attenuator, Type TF2163, from 
Marconi Instruments. The attenua¬ 
tion range of 142dB in ldB steps 
is selected by means of two rotary 
step controls. Characteristic imped¬ 
ance is 50 ohms. The attenuator 
consists of two castings in a module 
case, which has been carefully 
dimensioned to maintain the char¬ 
acteristic impedance. This has re¬ 
sulted in VSWR better than 1.1 up 
to 200MHz , 1.25 up to 500MHz 
and 1.5 up to 1GHz. Further infor¬ 
mation can be obtained from Amal¬ 
gamated Wireless (Australasia) Ltd., 
Engineering Products Division, 47 
York Street, Sydney. 



The 


range 
of world 
famous 
Tannoy 
dual concentric 
loudspeakers. 


The “Monitor” series dual concentric 
loudspeakers are the culmination of over 
30 years’ continuous research and incor¬ 
porate many unique features including the 
revolutionary patented Tannoy magnetic 
shunt (possibly the greatest advance in 
loudspeaker magnet design over the past 
10 years) giving a useful flux increase of 
up to 20%. This results in smoother 
response, better damping, improved tran¬ 
sient response and higher efficiency. 



Distributed through the Consumer Products Division of 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

554 PARRAMATTA ROAD, ASHFIELD. 71 0791 


167 Queen Street, Melbourne. 67 9161 • 70 Merivale Street, Brisbane. 4 1631 
Cnr. Darby and King Streets, Newcastle. 2 5166 • Cnr. William and Newcastle 
Streets, Perth. 28 3425-6 

42 Frederick Street, Launceston. 2 1804 • 123 Murray Street, Hobart. 3 3836-7 
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TERRIFIC BARGAINS! SPEAKER TRANSFOIMERS 

Keliw wbalisale prices! 



Part 

4101 

No. 

7000 

3.7 

Ohm, 

3 

Watts 


$1.25 

4102 

2500 

3.7 

Ohm, 

3 

Watts 

- 

$1.25 

4103 

5000 

3.7 

Ohm, 

3 

Watts 

- 

$*1.25 

4104 

10000 

3.7 

Ohm, 

3 

Watts 

- 

$1.25 

4105 

1 5000 

3.7 

Ohm, 

3 

Watts 

- 

$1.25 

4106 

2500 

2.0 

Ohm, 

6 

Watts 

- 

$1.25 

4107 

5000 

2.0 

Ohm, 

8 

watts 

- 

$1.25 

4108 

7000 

2.0 

Ohm, 

8 

Watt s 

- 

$1.25 

4109 

10000 

2.0 

Ohm, 

6 

Watts 

- 

$1.25 

4111 

1 5000 

2.0 

Ohm, 

6 

Watts 

- 

$1.25 

4112 

2500 

2.0 

Ohm, 

6 

Watts 

- 

$1.25 

4113 

5000 

2.0 

Ohm, 

6 

Watts 

- 

$1.25 

4114 

7500 

2.0 

Ohm, 

6 

Watts 

- 

$1.25 

4115 

10000 

2. 0 

Ohm, 

8 

Watts 

- 

$1.25 

4116 

1 5000 

2.0 

Ohm, 

6 

Wat t s 

- 

$1 

.25 

4117 

25000 

3.7 

Ohm, 

7 

Watt s 

- 

$1.25 

4118 

5000 

3.7 

Ohm, 

7 

Watts 

- 

$1.25 

4119 

7000 

3.7 

Ohm, 

7 

Watts 

- 

$1.25 

4120 

10000 

3.7 

Ohm, 

7 

Watts 

- 

$1.25 

4121 

1 5000 

3.7 

Ohm, 

7 

Watts 

- 

$1.25 

4125 

5000 

3.7 

Ohm, 

7 

Watts 

- 

$1 

.25 

4126 

7000 

3.7 

Ohm, 

1 

Watt 

- 

$1.25 

4127 

7000 

15.0 

Ohm, 

3 

Watts 

- 

$1.25 

4128 

7000 

15.0 

Ohm, 

3 

Watts 

' 

$1.25 


4129 

10000 

12.0 

Ohm, 

3 

Watts 

- 

SI. 

.25 

4130 

7000 

2.0 

Ohm, 

3 

Watts 

- 

$1, 

.25 

4131 

2500 

2.0 

Ohm, 

3 

Watts 

- 

$1, 

.25 

4132 

10000 

3.7 

Ohm, 

1 

Watt 

- 

$1. 

.25 

4133 

2500 

3.7 

Ohm, 

1 

Watt 

- 

$1. 

.25 

4135 

1 5000 

3.7 

Ohm, 

1 

Watt 

- 

$1 

.25 

4136 

5000 

3.7 

Ohm, 

3 

Watts 

- 

SI, 

,25 

4137 

2500 

3.7 

Ohm, 

3 

Watts 

- 

si. 

,25 

4138 

5000 

15.0 

Ohm, 

3 

Watts 

- 

$1, 

,25 

4139 

10000 

15.0 

Ohm, 

3 

Watts 

- 

$1. 

,25 

4140 

10000 

15.0 

Ohm, 

6 

Watts 

- 

si. 

,25 

4141 

7000 

3,0 

Ohm, 

6 

Watts 

- 

$1. 

25 

4143 

7000 

3.0 

Ohm, 

3 

Watts 

- 

$1. 

.25 

4144 

5000 

3.0 

Ohm, 

6 

Watts 

- 

$1. 

,25 

4145 

8000PP15.0 

Ohm, 10 

Watts 

- 

$4. 

35 

4146 

5000 

15.0 

Ohm, 

7 

Watts 

- 

SI. 

,25 

4148 

8000 

3.0 

Ohm, 

3 

Watts 

- 

$1. 

25 

4149 

6000PP15,0 

Ohm, 

4 

Watts 

- 

SI. 

25 

4150 

6000 

15.0 

Ohm, 

3 

Watts 

- 

$1. 

25 

4152 

8000PP15.0 

Ohm, 

7 

Watts 

- 

$2. 

50 

4154 

4000 

3.2 

Ohm, 

6 

Watts 

- 

$1. 

,25 

4155 

9000 

3.2 

Ohm, 

6 

Watts 

- 

$1. 

, 25 

4159 

5600PP 8.0 

& 15. 

0 

Ohm, 50 

Watts 

$3. 

10 


ALL PRICES INCLUDING SALES TAX 
AND POST FREE! 

ENCLOSE CHEQUE, MONEY ORDER OR POSTAL ORDER 

HURRY WHILE THEY LAST 

MAIL ORDERS TO: 

FERRIS BROS. PTY. LTD. 

752 PITTWATER RD., 8ROOKVALE. 93-0221 


<Z2r, 
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FROM THE U.S.A. 



By an ingenious plug in/out 
system this single play 
back unit can be trans¬ 
ferred from your home 
cabinet to any prewired 
location which can be 
your car, caravan, boat 
etc. 


The revolutionary new CRAIG DYNASTEREO 

The most up to date system in recorded reproduction which brings you 
# to the space ago in entertainment. 

I 


<m> 




Let your family enjoy to¬ 
day the playback unit of 
tomorrow. Just make your 
selection of any prerec¬ 
orded CRAIG Tape Cas- 
set. Slide it into your 
DYNASTEREO and enjoy 
unmatched quality of sound 
reproduction. 


CRAIG is the only twin 
head, 8 watt per channel, 
casset player. 


In this handsomo Teak bookshelf cabinet you'll have the best 
home entertainment and the world’s only "party proof" player. 

For the first time children can be allowed to use high 
quality stereo without any risk of damage to equipment 
or high voltage shock. And . . . 

Become word perfect in French, German and Italian 
through our Language Tapes, each lesson repeating 
automatically until you’re ready for the next. 






Over 5,000 albums available, 
classic to pop. Half hour to 
two hour playing. Recorded 
’n the U,S*A. 


& 

CRAIG 503 automatic ejection 

Call in for a convincing demonstration 

Industries, 387 George Street, ^ , Austraian Distributors: 


CRAIG 

with 6" 


502 complete 
speakers $176.00. 


SYDNEY: Magnetic Sound 
Sydney. 29-3371. 

Exacto Engineering Pty. Ltd., 868 Prince's Highway, Tempe. 
55-5036. 

MELBOURNE: Australian Musical Industries Pty. Ltd. 112 
Elizabeth Street, Melbourne Vic. 


ELlELmONiC jprr. trc. 

868 Princes Highway, Tempe, N.S.W. 
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°ANELS for 'ELECTRONICS Aust! PROJECTS 


HEATING SYSTEMS PTY. LTD., 24- 
>2 O’Riordan Street, Alexandria, N.S.W., 
las forwarded samples of two additions to 
ts range of “Oxford” panels for “ELEC¬ 
TRONICS Australia” projects. 


For the 1MHz square wave generator 
lescribed in our February, 1967, issue, they 
supply a panel printed in black lacquer, 
vith lettering in natural silver finish (right). 

The panel for the 21-2 SSB transmitter 
;overed in the January to March 1967, 
issues is brushed aluminium with black en¬ 
graved lettering. 



Heating Systems al¬ 
so advise that in ad¬ 
dition to the panels 
they also have avail¬ 
able complete metal¬ 
work for both these 
projects. Prices will be 
quoted on request. 

Further information 
and prices can be ob¬ 
tained direct from the 
suppliers at the above 
address, or from usual 
trade suppliers. 



ANODEON CAPACITORS AND DIODES 


A new division of Electronics Industries Ltd. 
has commenced manufacture of a range of polyester 
:apacitors. These will be marketed by the company’s 
Anodeon Division, under the trade name “Anocap,” 
The capacitors are manufactured to high standards, 
to surpass the S.A.A. standard specification DCC792. 
They are fully enclosed and sealed by a non-inflamm- 
ible moulding of thermosetting Alkyd resin. Abridged 
slectrical specifications are as follows: 

DC working voltage: 160 270 400 630 
DC test voltage for 1 min.: 320 540 800 1260 
AC working voltage (50Hz): 90 140 200 300 



Temperature range —100 to +85 deg. C. 
Power factor at lKHz: 0.6 per cent max. 
Capacitance tolerance: 4- 10 per cent. 



A price list ba i ;ed on quantity purchase is avail¬ 
able on application, on company letterhead, to Ano¬ 
deon Sales Division, Electronic City, 443 Concord 
Road, Rhodes, N.S.W. 

At the same time, Anodeon Division is expanding 
its range of transistors, rectifiers and diodes. New 
additions are the AD 100 and AD 1000 750mA 
hermetically sealed diffused junction silicon rectifiers 
with PIV’s of 100V and 1000V respectively; and the 
types 1N3193, 1N3194, 1N3195 and 1N3196, which 
are similar, but with ratings from 200V to 800V. 
Technical details of these items are available on re¬ 
quest from the company’s head office at the address 
given above. 


SYNTHESISED UNIJUNCTION FROM GEC 


GENERAL ELECTRIC COMPANY, of 
^ew York, has introduced a new integrated 
circuit which synthesises the characteristics 
>f a highly stable unijunction. Designated 
he D5K.1 Complementary Unijunction, it 
offers a set of electrically uniform charac- 
eristics but with superior stability when 
ompared with conventional unijunctions. 
Jscillators built with these devices are said 
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Left: Standard Unijunction. Right: 
Complementary Unijunction. 


to have a stability approaching that of 
crystals. 

The D5K1 has been called a Comple¬ 
mentary Unijunction because it operates in 
an opposite polarity mode to standard uni- 
junctions. It can produce either a positive 
or negative trigger pulse, and oan be applied 
to circuit designs with a minimum of circuit 
adjustment. 

The availability of this device means that 
low frequency oscillators can now be built 
with better than 0.5 per cent accuracy from 
minus 55 deg. C to plus 85 deg. C. Oscil¬ 
lators and timers can now both be precision 
temperature compensated and calibrated in 
one simple step at room temperature. A 
working model of a complete oscillator 
using u D5K1 was stable to 5pp/deg. C. 
when cycled from 25 deg. C to 85 deg. C. 

Additionally, stable oscillators can be 
built with frequencies up to lOOKHz, and 
ultra-stable long-time-interval analogue tim¬ 
ers now become possible. 



SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOW! 



How would you like to make a 2-tran¬ 
sistor Radio, an Intercom Unit, a Burg¬ 
lar Alarm, Electronic Thermometer, 
Stereo Headphone Amplifier, Short 
Wave Radio, Electric Fence or any one 
of 60 exciting, easy-to-build projects? 
IT’S EASY THE S E.W. KIT WAY. 
* All Kits Transistorised and use special 
printed Circuit Boards. 


NEW 

RELEASE 

6 Transistor Radio 
Kit, complete. 
Incl. Instruction 
manual—$17. Incl. 
Tax. 

Wired and Tested 
$19. 


TRANSISTOR MODULES 



Unit 1. 10/20 Am- 
plifier, 10 Watt into 
1.5 Ohms 20-20 kc/s 
12V supply, $15. 
Plus Tax, OR 3 
Watt, $9. Plus Tax. 

Unit 13. 10 Watt 
RMS Continuous. 15 
Ohms, 40V Supply, $21. Plus Tax. Also 
25W, 35K, 75W, RMS Amplifiers, 8 
Ohms. From $44. Plus Tax. 



Unit 10A TRANSISTORISED. 
Tuners: Bandwidth 8 Kc/s 
With Power Supply $23 plus 25% Tax. 
With RF Stage $33 plus 25% Tax, 

TAPE RECORDER KITS 

Unit 14. TAPE PRE-AMPLIFIER. 
Unit 15. 60/90 Kc/s Push/Pull 

Transistorised Bias. 

Unit 16. Transistor Tape Recording 
Amplifier Module. Used with Unit 14. 
12V Transistorised P.A. Amplifiers from 
3W to 50W, $9.50. Plus Tax. 


SPEAKER UNITS 

MULLARD 

PLAYMASTER AWA 
From $27. 


PLAYMASTER 
No. 106 Slereo 
Amplifier Tuner 

TRANSISTORS AND DIODES AT 
SPECIAL PRICES. 

BC107, $1; AF114, 95c; AC125, 90c; 
BC108, 90c; AFI115, 95c; 2N30I, $2.50; 
BCI09, $1.30; AF116, 90c; OC74, 95c. 
ALSO COMPONENTS, TAPE, FILMS, 
etc. 

Send S.A.E. for Details and List. 


5. E. WILLIS TRADING CO. 

38 RIVERSDALE RD., CAMBER¬ 
WELL, E.6., VICTORIA. 82-5787. 





$114.50. 
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THE "MOSQUITO" 


MODEL 

MS-130 


A SIGNAL SOURCE FOR EVERY 
ELECTRONIC APPLICATION 


PRICE 

$ 13.00 

NETT 


. . . pocket size instrument finds defective circuits— 
IMMEDIATELY! 

For every technician or engineer who must find defective 
circuits quickiy and exactly, the new MOSQUITO wifh de¬ 
tachable probe — pocket size, cordless, pen-type instrument 
which generates and injects a rich signal covering the audio, 
IF and RF spectrum! 

The Mosquito contains a transistor oscillator, powered by a 
single 1.5 volt pen light cell, which completely eliminates the 
need for a large, expensive signal generator. It can be 
coupled into magnetic pickups and circuits without leads. 
And the MOSQUITO oscillates at approximately 1,000 cycles 
per second, with a wave form which is rich in harmonics. This 
is truly the simplest, fastest, most effective, most economical 
way to find defective circuits — it belongs in your pocket 
now! 


*Any magnetic type device can 
be inductively coupled by plac¬ 
ing the. Mosquito a few inches 
away from it. 


Some typical applications for the new MOS¬ 
QUITO Transistorized Signal Injector 

• Radio — AF, IF and RF section of vacuum 
tube, transistor and auto radios ® Television — 
AF, RF section * Tape Recorders • Movie Pro¬ 
jectors (sound) ® Telephone Circuits • Sound 
Systems ® Hearing Aids • Amplifiers • Trans¬ 
formers • Reproducers — Speakers and ear¬ 
phones • Resistors and Capacitors — continuity 
check • Coded Practice Oscillator • Oscillo¬ 
scope Voltage Calibrator and Time Calibrator 
® Sound Pickup Cartridges — microphones phono¬ 
graph pickup (Piezo-electric crystal, ceramic and 
magnetic types*). 


WILLIS 


& CO. PTY. LTD. 


430 ELIZABETH STREET, MELBOURNE, C.l 
TELEPHONE 34-6539 


THE BEST VALUE OF HI-FI MATERIAL IN THIS COUNTRY AT RECORDED MUSIC SALON 


*1 Armstrong 221 amplifier. Dual 1009 turn- 
■ table with B & O cartridge, 2 Wharfe- 
dale Golden lOin RS/DD speakers. 

TOTAL PRICE .. . . £145 

The same with Empire cart- \/V|| 

ridge, plus £9/0/0. T i,/V 

y Pioneer SMB 161 amplifier tuner AM/ 
AM shortwave, 11 watt per channel, 

2 Goodmans 8in Twinaxiette speakers, Gar¬ 
rard SP 25 turntable with B *6 4 i 

& O cartridge. \/ 1 [L 

TOTAL PRICE .. .. £107 V* 1 1 ^ 

3 Pioneer SMG 204B 16 watt per channel 
^ AM/AM shortwave FM stereo tuner 
amplifier, 2 Goodmans lOin Twin Axiom 
speakers, PE 34 turntable with A A 

B & O diamond magnetic \SIIII 

cartridge. PRICE .... £150 

Same with Empire 888 .. .. £158 $316 

A Armstrong 227 tuner/amplifier AM/FM 
■ 10 watts per channel, push-pull, Dual 

1010 turntable with Decca Dcram diamond 
cartridge, 2 Heco Hi-Fi lOin speakers com¬ 
plete with boxes. Ann A 

PRICE.£160 

The same with Armstrong 222 £125 

C Armstrong 226 amplifier AM/FM 10 
* watts per channel, magnetic input, loud¬ 
ness, filter and monitor push-button con¬ 
trol, PE 34 or Dual 1009 Hi-Fi turntable, 
Empire 888P cartridge, 2 Em- & 4 4 r A 
pire 8200 bookshelf speakers. \ 1 1 i(| 

PRICE.£575 ▼ 1 S 

The same with Heco Hi-Fi speaker system 
complete in imported cabinets .. £245 

Nordmende short-wave broadcast, Hi 
^ Fi Stereo amplifier, Nordmende Hi-Fi 
speaker system, Dual 1019 turntable, 

complete with diamond cart- AfAA 

PRICE.£290 5jOU 

The same with Armstrong Hi-Fi tuner ampli¬ 
fier model 127.£225 

*7 P.E. 10 watt per channel, push-pull 
* amplifier P.E. 36 Hi-Fi 4-speed turn¬ 
table complete with cartridge, 2 Goodmans 

8in Twinaxiette speakers or A 4 Q A 

Herco Hi-Fi speakers. \ 1 X/l 

PRICE.£92 V 1 

O Peak ST100 5 watt per channel stereo 
® amplifier, Garrard 4-speed turntable, 

2 Wharfedale 8in RS/DD 

speakers. \Wf| 

PRICE.£48 

Q Armstrong 222, 10 watts r.m.s. per 

* channel, stereo amplifier, Garrard AT6 
turntable with Decca Deram Ani | 

cartridge, 2 R and A lOin \ /1 A 

speakers. PRICE .... £107 1^ 

| A Armstrong 221 Stereo amplifier, Dual 
* V 1019 Hi-Fi turntable, Empire 888 cart¬ 
ridge, 2 Jordan Watts 12 watt r.m s. 
speakers. Frequency response / ft 

20-20.000 cycles. \ <n|| 

PRICE.£180 

| f Ampcx Tape Recorders, following 
■ ® models always in stock: Model 813, 

1 153, 1163. Also in stock Oki Tape Re¬ 
corders, Models 222. 300D. 300, 555, 

Siemens Stereo Tape Recorders, Akai M.8, 
etc. 

| y Leak Stereo 30 Stereo amplifier, 2 

1 Wharfedale Golden RS/DD speakers. 

Dual 1009 turntable with B & An 1 a 

O diamond magnetic cartridge. \ lZIll 

PRICE.£170 

The same with Armstrong 221 amplifier, 

£140. 


The greatest selection of Hi-Fi material always in stock. Please write for a quotation of any Ili-Fi material you 
require, and you will be delighted with our service. We will care pack and freight anywhere. 

RECORDED MUSIC SALON 23 MELBOUR S NE EET 

C. PINCZEWSKI TRUE FIDELITY Telephone: 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 
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TRADE RELEASES-IN BRIEF 


FAIRCHILD AUSTRALIA PTY. 
LTD. have announced new low prices for 
their improved range of NPN power tran¬ 
sistors. At the low end of the price scale 
is the SE7020, selling for only 80c each 
for quantities of 100 or more. Characteristics 
of this high voltage type are: Vcbo - 300V; 
Vceo — 300V; Hfe — 40 at 50mA; Vce 
(Sat) — 5V max. at 100mA; Ft — 50MHz 
(typical). 

At the other extreme is the FT7207A, 
a high current type, costing $20 each in 
lots of 100 or more. The characteristics of 
this type are: Vcbo — 120V; Vceo — 80V; 
Hfe (min) — 40 at 2A, 20 at 5A; 
Vce (Sat.)—1.5V max. at 5A; Ft—70MHz 
(min.). 

In addition, the following types are 
available (prices are each, for lots of 100 
or more in each case): 2N3919 - $2.80; 
2N3920 - $3.40; FT34C - $8; FT34D - $6; 
SE3030 - $2.10; SE3031 - $2; SE3032 - 
$1.80. SE3033 - $1.40; SE3035 - $1.20; 
FT7207B - $18; 2N4111 - $1.75; 2N4112 
$2.15; 2N4113 - $2.40; 2N4114 - $3.10; 
SE9001 — $1.80; SE9002 - $1.40; AY8105 - 
$1.20; AY8106 - $1. 

A leaflet giving technical data on the 
complete range, as well as prices for quan¬ 
tities from 1 to 99, is available from the 
Fairchild Australia head office, postal ad¬ 
dress P.O. Box 151, Croydon, Victoria. 

THE PLESSEY COMPANY LTD., of 
U.K. has signed a five-year technical agree¬ 
ment with the State Committee of the 
U.S.S.R. Council of Ministers for Science 
and Technology, Moscow, for the exchange 
of specialised knowledge and joint co¬ 
operation in the fields of automation, elec¬ 
tronic equipment and components. 

As a result of this agreement, an exten¬ 
sive “package deal” in automation and 
electronic systems, equipment and com¬ 
ponents will be submitted to the State Com¬ 
mittee. This is expected to lead to substan¬ 
tial business for Plessey and will contribute 
considerably to the British trade balance. 

AMALGAMATED WIRELESS (AUS¬ 
TRALASIA) LTD. has received a substan¬ 
tial order for its “Pressmatic” car radios, 
which are to be fitted as standard to Toyota 
Crown Custom-6 cars. This is the first 
occasion that Australian-made radios have 
been fitted as standard in Japanese cars. 


Toyota cars were previously fully im¬ 
ported, but are now assembled in Mel¬ 
bourne and initially have a local content 
cf 46 per cent. The A.W.A. sets, with 
receiver and speaker tailored for the Toyota 
dashboard, are built into the cars on the 
assembly line. The sets carry a 12 months’ 
warranty which includes all labour service 
costs as well as parts and materials. 

AUSTRALIAN RECORD COMPANY 
LTD. now has available five new lines of 
CBS magnetic recording tape. They are 
Hmil standard acetate tape in 300 and 
600ft lengths; and Imil long play Mylar 
tape in 900, 1200 and 1800ft lengths. Retail 
prices are: It mil acetate. 300ft-$1.80; 600ft- 
$2.70. Imil long play Mylar. 900ft-$3.25; 
1200ft-$4.05; 1800ft-$5.40. 

A price list of the complete range of 
CBS magnetic tape is available on request 
from Australian Record Company Ltd., 11- 
19 Hargreave Street, Sydney. 

HAM RADIO SUPPLIERS have opened 
a city branch in Melbourne, at 323 Eliza¬ 
beth Street, for the convenience of custo¬ 
mers. The phone number of the new branch 
is 67-4286. A full range of new and disposal 
electronic equipment and material is stock¬ 
ed at the new premises. 

The company will continue to function 
from its main premises at 5a Melville 
Street. Hawthorne, Victoria, and from its 
bulk disposal store at 8 Park Street, Glen- 
ferrie, Vic. 

HISTORY OF SCIENCE, a collection 
of historical manuscripts on microfiche is 
available in U.K. from Micro Methods Ltd. 
The series consists of copy letters to and 
from over 180 correspondents, among them 
leading scientists of the day (such as Lavoi¬ 
sier, Priestley, Cavendish, Sir Joseph Banks 
and Allesandro Volta), and the Dutch 
scientist, Martinus Van Marum, who was 
secretary of the Dutch Society of Sciences 
from 1804 to 1837. Added to this material 
are Van Marum’s manuscript diaries, essays 
and lecture notes. 

The complete microfiche series is avail¬ 
able in two separate parts: The corres¬ 
pondence and index, price £65 sterling; 
the manuscript essays, lecture notes, diaries 
and index, price £45 sterling. The two parts 
together are available for £105 sterling. A 



ALLIED CAPACITORS has acquired its first export business, which will 
result in the supply of polystyrene capacitors for the New Zealand electronics 
industry. This success came as the result of negotiations with the Depart¬ 
ment of Decentralisation, and exensive campaigning overseas. The capacitors, 
destined for a large manufacturing company in New Zealand, were supplied 
at very short notice of manufacture and delivery. Here a director of the 
company, Mr Alleyne Bowler, delivers the first consignment under the order 
to the Air New Zealand terminal at Sydney's Kingsford Smith Airport. 


EDDYSTONE 

COMMUNICATIONS 

RECEIVER 



MODEL EC 10 

550 kc/s to 30 Mc/s 


TRANSISTORISED 

The Eddysfone Model "EC 10" is 
a fully transistorised communi¬ 
cations receiver of reasonably 
small size and giving an excellent 
performance over the range 550 
kc/s to 30 Mc/s, covered in five 
bands and without any break. The 
receiver accepts CW and AM 
signals and, although not designed 
specifically for reception of SSB, 
it operates well in this mode also. 
Power is derived from dry cells 
housed in a box within the cabinet 
and easily changed when required. 
A speaker is fitted and the re¬ 
ceiver is self contained other than 
for an aerial, the input connec¬ 
tions allowing the use of different 
types, including a short rod or 
whip. 

Frequency Coverage 
Range I 18.0 Mc/s to 30.0 Mc/s 
Range 2 8.5 Mc/s to 18.0 Mc/s 

Range 3 3.5 Mc/s to 8.5 Mc/s 

Range 4 1.5 Mc/s to 3.5 Mc/s 

Range 5 550 kc/s to 1500 kc/s 



A brochure is available upon re¬ 
quest. Now available ex stock. 

Price: $191.98 plus sales tax $48.00 
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Custom Built . . . 


A phrase that means equip¬ 
ment specially tailored to your 
needs whether it is a console in 
timber or sheetmetal or a 
bracket to hold a component. 



We are specialists in close tolerance work for the communications 
industry in light engineering , sheetmetal , timber or plastics. If your 
problem involves one or more of these fields , it will pay you to see us — 
WE COULD HAVE THE ANSWER. 


SCEL PTY. LTD. 


BOX 63 NIDDRIE 
TELEPHONE: 379-7743 
A DIVISION OF SCOPE LABORATORIES 


BULLA ROAD, AIRPORT WEST, VICTORIA 
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choose your hi-fi equip¬ 
ment from the compre¬ 
hensive range of PEAK 
turntables, record play¬ 
ers, speakers, miniature 
speaker systems, head¬ 
phones and amplifiers. 


STEREO EQUIPMENT 


sole adelaide brisbane 

Australian hobart melbourne 
agents perth Sydney 


the brand you can trust 
for long life, high quality 
performance, attrac¬ 
tive 


appearance to 
match any decor 
stocked and sold by 
leading resellers in all 
states 

JRA/3/4/2/A 



















'ide selection of other historical papers is 
Iso available. 

Orders for the series and requests for 
urther particulars or catalogues, should be 
ddressed to Micro Methods Ltd., East 
\rdsley, Wakefield, Yorkshire, England. 

THE AUSTRALIAN TAPE RECORD¬ 
ING SOCIETY has established a large scale 
rerecorded tape library, which is operated 
rom the club’s Sydney headquarters. Some 
,500 recordings are available from the 
ibrary, featuring some of the world’s most 
•jopular artists in all fields of music. The 
najority of the tapes are fouMrack stereo¬ 
phonic on 7in diameter spools, for opera- 
don at i.p.s. The hire charge for tapes 
is 60c each plus postage, for 10 days. 

Hiring is restricted to members of the 
society. Annual membership fee is $3.60. 
New members pay an additional entrance 
fee of $3. Further details and information 
on additional benefits available to club 
members can be had on application to 
the Secretary, Australian Tape Recording 
Society, Box 9, P.O., Crow's Nest, N.S.W. 

DUCON DIVISION of Plessey Com¬ 
ponents has released an industrial sequence 
timer incorporating a cam that is adjust¬ 
able in increments as small as two degrees. 
Because of this feature, the timer is said 
to be ideallly suitable for prototype timing 
sequences in vending and photocopying 
machines, laboratory applications includ¬ 
ing testing of components, timing instru¬ 
ments and process controls in industrial 
plants. 

Information supplied by Ducon shows that 
the cams and followers are formulated in 
a highly durable material and life tests 
have shown negligible wear after 10 million 
cycles of operation. 

Although rated basically as a recycling 
timer, the unit may be readily changed 
to a single cycle sequence by using one 
of the switches to control the drive motor. 
Either a manual rotation of the timer 
knob or a momentary actuation by an 
external switch will start the timer in opera¬ 
tion, completing the cycle when the cam 
returns to the original start position. 

The timer is available with five, ten 
or 15 SPDT switches. It is supplied with 
all switches, terminals, timing dial and knob, 
precision adjusting tool and instructions. 
Additional information can be obtained 
from Ducon Division, Villawood, N.S.W. 

FAIRCHILD AUSTRALIA PTY. LTD., 

have appointed Mr Trevor Andrews as 
Marketing Manager for Australia. He 
succeeds Mr Robert Major who is leav¬ 
ing Australia after two-and-half years to 
take up the appointment of Marketing 
Manager for Fairchild in Japan. 

Fairchild have also announced the 
appointment of Mr Lyle Ronals as engin¬ 
eering representative for New South Wales 
and Queensland. He was previously 
engineering representative for Victoria. 

Another announcement from Fairchild 
Australia advises that Dr Gordon Moore, 
Director of Research and Development for 
Fairchild Semiconductor in U.S.A., is to 
visit Australia during May to present a 
paper at the I.R.E.E. Convention in Sydney, 
and to confer with top Fairchild customers. 
Dr Moore was one of the founders of 
Fairchild Semiconductor. He was first head 
of engineering at Fairchild and was appoint- 
ted to his present position in 1958. 

PHILIPS ELECTRICAL PTY LTD., is 

extending its range of cassette recorders. 
All recorders in the Philips cassette range 
will be based on the use of the established 
“Musicassette” which the company has been 
using with its previously available cassette 
recorders. This has about the same playing 
time as a 12in LP disc, operating on a 
two-track system. It measures only 4 x 2i x 
lin. This format has been adopted by some 
40 manufacturers of tape recorders and 
pre-recorded tapes throughout the world. 


Philips cassette recorders operate at 1-7/8 
i.p.s., but the company says that advanced 
circuit design and the use of fine grain 
tape makes possible a frequency response 
extending to lOKHz. All units are fitted 
with output sockets to provide for play¬ 
back through radiograms and separate 
amplifiers, as well as with extension speaker 
sockets. All the portable units are suitable 
for both record and playback. 

Philips will shortly introduce a specially 
designed tape cassette player unit for in¬ 
stallation in cars. This will be powered 
from the car’s own electrical supply, and 
will play through the car radio system. 
The standard cassettes used with this system 
will be equally suitable for any of the 
company’s other cassette recorders. 

Those who already possess a Philips 
model EL3301 cassette recorder can now 
use this unit in a car by means of a 
special cradle now available from the 
company. It is designed to fit below the 
dash. 

Inquiries for any of these items should 
be placed with normal retail and trade 
channels. 

AUSTRALIAN GENERAL ELECTRIC 
P1Y. LTD., 103 York Street, Sydney, has 
announced details of a new range of tunnel 
diodes which are available at exceptionally 
low prices. Designated the TD700 line, 
these are extremely high-speed tunnel diodes, 
with ultra low power consumption. The 
dearest of the range is the TD717 which 
sells for $1.89 each in lots of one to nine. 

These devices, which make use of the 
quantum mechanical tunnelling pheno¬ 
menon to obtain negative conductance 
characteristics, are designed for low-level 
switching and small signal applications at 
very high frequencies. They are available 
with peak currents of .5, 1.0, 2.2, 4.7, and 
10mA. 

Further details can be obtained from the 
company at the address shown above. 

ALLIED CAPACITORS PTY. LTD. now 

has available from stock a complete range 
of polystyrene precision fixed capacitors 
suitable for DC working voltages from 63V 
to 1,000V. Called Type TCS, the capacitors 
have low dissipation factor and high Q 
value. The company has provided the fol¬ 
lowing technical data. 

Dielectric Absorption: Better than 0.1 
per cent. 

Capacitance Stability: 0.5 per cent. 

Temperature co-efficient: minus 120, 
plus and minus 30ppm/deg. C. 

Operating temperature: 1,000 hours con¬ 
tinuous minus 40 deg. C to plus 80 deg. C. 

Shielding: Inner foil completely encased 
by the outer foil, which is indicated by a 
black line around the capacitor. 

Identification: Stamped with capacitance 
value. 

Tolerance: Stamped on the capacitor, 
except for smaller types, where standard 
colour code is used. 

All leads are made from oxygen-free soft 
copper wire with 50/50 solder coating. Mini¬ 
mum lead length is 1.25in. 

A short form catalogue giving technical 
details and dimensions of the range of cap¬ 
acitors is available on request from the 
head office of the company at 752 Pittwater 
Road, Brookvale, N.S.W., Australia. 

PYE INDUSTRIES LTD. has further 
strengthened its defence manufacturing cap¬ 
acity by acquiring for an undisclosed sum 
the 30-year-old Adelaide based engineer, 
Dunlite Electrical Co. Pty. Ltd., manufac¬ 
turers of alternator and related electrical 
equipments. The company, said to be the 
largest designer and manufacturer of AC 
equipment in the Southern Hemisphere, now 
becomes a member of the Pye group of 
Companies in Australia. 

Dunlite alternators are used in light¬ 
weight generating equipment currently being 
manufactured by the Pye subsidiary, F. W. 
Davey & Co. Pty. Ltd., for the defence 
forces. Dunlite designed alternators in the 
range 2.5 to 125KVA are also used in other 
applications by the Defence forces as well 
as being supplied to other companies en¬ 
gaged in Defence contracts. B 


“OXFORD” 


• RADIO CHASSIS 

• INSTRUMENT 
CASES 

• PRINTED AND 
ENGRAVED PANELS 

• SPECIAL 
METALWORK 


f- — ------ 

! STEREO PUBLIC ADDRESS AMP. 

/ Chassis Cover & Printed Panel 

I; ELECTRONIC FLASH SUPPLY 

Case Only 

AUTOMATIC LAMP DIMMER 

i Case & Printed Panel 

; 21-2 S.S.B. TRANSMITTER 

.I Case. Chassis & Engraved Panel 
1967 Fremodye Case Chassis and i 
Printed Panel. 

SQUARE-WAVE GENERATOR IMHz !| 

Case, Chassis, Printed Panel 


All distributors carry the 
full range 


VICTORIA: 

A. H. Nicholls & Co. 
510 Bridge Road. 
Richmond. 


WEST. AUSTRALIA: 
Pakbar Pty. Ltd., 
Guthrie Street. 
Osborne Park. 


SOUTH AUSTRALIA: 
Gerard and Goodman 
Ltd., 

192 Rundle Street. 
Adelaide. 

QUEENSLAND: 

D. Irvine & Co.. 

401 George Street. 
Brisbane. 


TASMANIA: 
Homecrafts-Tasmania, 
199 Collins Street, 
Hobart. 


HEATING SYSTEMS 

PTY. LTD. 

24-32 O'RIORDAN STREET, 
ALEXANDRIA, N.S.W. 


Phones: 69-3764, 69-7616 
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PETER CLARK of Magnetic Sound 
Ciiy and Parramatta offers 


Buy a tape recorder from 
Magnetic Sound and you re¬ 
ceive FREE a $10 member¬ 
ship to the Tape Exchange i 
Club. Then you can buy as 
many mono or stereo pre¬ 
recorded tapes or cassettes as 
you like and exchange them 
as many times as you like for 
a few cents a time. Hundreds 
of new titles to choose from. 


IIM\ 

mu:u 

euiA' 


List Price £199. 

Save <£40. 4 track, 2 

channel, Stereo/mono, 
Automatic and Manual 
reverse, Automatic 
stop. One for the fam¬ 
ily. 


List Price £179/15/-. 

Pay less with or with¬ 
out trade-in. 2 speeds, 
plays 7in reel. Plays 
stereo/mono. 4-track. 
Horizontal or vertical 
operating position. 

BIG SAVINGS 


List Price £244/10/-. 

Complete portable out¬ 
fit including recorder 
with power amplifiers. 
Carries Exclusive all- 
inclusive 1-year warran¬ 
ty. Hear this one! 
TRADE-IN & TERMS 


BIG SAVINGS 


Our Tape Recorder Prices are Lower 
than any Discount House in N.S.W. 


The National 705 

Lls« Price £68/5/-. 

We can’t tell you the 
big savings you’ll make 
on this one. Ask Peter. 
Double-shield “Gojd- 
en” heads. 2-speeds. 
P.A. system. 

BIG SAVINGS 


Portable National 

List Price £84/19/6. 

You pay less with or 
without trade - in. 
Weighs 101b. Operates 
from batteries. The 
sound of your voice can 
start or stop recorder. 

TRADE-IN & TERMS 


List Price £149/10/-. 

Ask Peter Clark about 
the special price. You’ll 
save money! 2-channel 
stereo/mono, 4-track, 2- 
speeds plus 2 extra ex¬ 
ternal Hi-Fi speakers. 

TRADE-IN & TERMS 


New U.S.A. brand. 5in-7in reel. 1,200ft 25/ # 1,800ft 
30/. 3,600ft Tin reel 79/6, Sin reel 600ft 18/, 1,200ft 
28/6. 


387 George Sfreefr, Sydney (I door from Kodak). 29-3371 
20 Macquarie St., Opp. Astra Theatre, Parramatta. 635-0830 


AMPLIFIER—cont. 

the insulation is at all in doubt. Th< 
mains lead should be anchored where i 
enters the chassis. 

As far as associated equipment is con 
cerned, the article assumes the use o 
a permanent magnet-type dynamic loud¬ 
speaker, with a voice coil impedance 
to correspond with the secondairy im 
pedance of the output transformer. A1 
other things being equal, a large speakei 
will do a better job than a very smal 
one. It should also be mounted on some 
kind of a baffle or in some kind of an 
enclosure. 

The pickup can be a crystal or cera¬ 
mic type and, in general, the more 
modern it is, the better it is likely to be. 
Assuming a sapphire stylus, it may be 
wise to replace it with a new one, in 
case the existing stylus is worn. With 
a mono cartridge do NOT play stereo 
records or you may damage the grooves. 

The quality of a microphone will de¬ 
termine how natural or otherwise, the 
speech heard through it will sound. 

Note 'that a microphone will NOT 
operate satisfactorily close to the loud¬ 
speaker, since acoustic feedback tends to 
occur, producing a loud squeal as the 
gain control is advanced. The micro¬ 
phone will normally have to be oper¬ 
ated in another room or, at very least 
well away from the loudspeaker. H 


METRONOME—cont. 

The prototype gives 46 clicks per minute 
and if yours gives between about 50 and 
say 46, it could be considered as satis¬ 
factory. 

If your unit gives rates outside these 
arbitrary limits, or if you wish to alter 
them to suit your own purpose, then this 
can be done without difficulty. To in¬ 
crease or decrease the maximum speed, 
the 180K resistor should be reduced or 
increased in value, respectively. Similarly, 
to increase or decrease the minimum 
speed, the 820K resistor should be re¬ 
duced or increased in value, 
respectively. 

Having satisfied ourselves that these 
speeds are as required, we can now turn 
our attention to the accent click. With 
the accent control turned fully clockwise, 
every click should be accented. Now turn 
the accent control to 2, and every second 
click should be accented. Continue this 
check right through to 11. It may be 
possible to turn the control beyond this 
point and so get an accent on each 
twelfth click. During this test, it Will be 
noted that the transition from one num¬ 
ber ,to the next may not occur exactly 
midway between the numbers on the 
panel. However, they should work out 
fairly well. 

It is not Likely that there will be any 
trouble getting an accent on every click, 
with the control fully clockwise. How¬ 
ever, there may be a gradual drift from 
our typical calibration as the control is 
turned anti-clockwise. If the accent is 
less then one in 11 at this point, then 
it wilt be necessary to increase the value 
of the 2.7K resistor which shunts this 
control. Conversely, the resistor should 
be decreased if the accent is greater than 
one in 11* 

Although we have given details how 
to make any adjustments, more than 
likely this will not be necessary. The 
unit may now be screwed into the box 
and your metronome is ready for use. 53 
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W.I.A. Thirty-first Federal Convention 


The thirty-first Federal Convention of the Wireless Institute 
of Australia, and the first to be held in Tasmania since 1 935, 
took place in Hobart over the 1967 Easter weekend. 

By Pierce Healy, VK2APQ* 


The thirty-first Federal Convention of the 
Wireless Institute of Australia was held in 
the Braille Library, Hobart, during the 
Easter holiday period, March 24 to 27. 

Delegates from all States and members 
of the Federal Executive were officially 
welcomed to Hobart, at the commencement 
of the proceedings, by the president of the 
Tasmanian Division, Tom Allen, VK7AL. 


requirements of the A.O.C.P. examination, 
including the Morse code tests; and the 
need for a novice licence system such as 
existed in other countries. 

Contest rules were reviewed, in particular 
those relating to the Remembrance Day 
and Ross Hull contests. An undertaking 
was also given by the federal activities 
officer and the editor of the institute maga- 


has now retired and during the past 
years has given exemplary service. 

Tribute was paid to the record-break¬ 
ing activities of Ray Naughton, VK3ATN, 
who on November 28, 1966, created a 
moonbounce record by working K2MWA/2 
a distance of 10,400 miles on 144MHz. 
Nine months of planning went into this 
effort and coupled Australia at the top of 
the list in this most advanced field of 
communication. A second contact was made 
on December 29, 1966, with K6MYC over 
7,000 miles. 

Another fine achievement was a record 
402 miles between Melbourne and Adelaide 
on 432MHz, by F. Berwick, VK3ALZ and 
J. McMahon. VK5ZDR. 

Also mentioned was the trans-equatorial 
long haul DX on the 160 metre band, by 



At the W.I.A. Convention Dinner in Hobart, the Federal President, Max 
Hull, VK3ZS (centre) discusses a point of interest with Ted Cruise, VK7EJ, 
Tasmanian Federal Councillor (left) and Pierce Healy, VK2APQ, N.S.W. 
Federal Councillor. They are the only Institute members who, while holding 
office on the Federal Council and Executive, have attended Federal Conven¬ 
tions in all States (Photo by John Grace, VK7ZJG). 


The members of the Federal Executive 
and Federal Council and observers attend¬ 
ing the convention were;— 

Max Hull, VK3ZS, federal president. 

Harold Hepburn, VK3AFQ, federal vice- 
president. 

Peter Williams, VK3IZ, federal secretary. 

David Rankin, VK3QV, federal activities 
officer. 

John Battrick, VK30R, federal assistant 
secretary. 

Federal Councillors: 

Pierce Healy, VK2APQ, New South 
Wales. 

Michael Owen, VK3ZEO, Victoria. 

David Portley, VK4DP, Queensland. 

Geoff Taylor, VK5TY, South Australia. 

Roy Chamberlain, VK6RY, Western Aus¬ 
tralia. 

Ted Cruise, VK7EJ, Tasmania. 

Official observers: 

Ken Pincott, VK3AFJ, Victoria. 

Treva Slater, VK5ZIS, South Australia. 

Ian Nichols, VK7ZZ, Tasmania. 

The main item on the agenda w'as the 
proposed new federal constitution for the 
institute, particularly the clauses relating to 
the voting power of the divisions. 

Following lengthy discussions, all dele¬ 
gates agreed that the provision for holding 
a postal referendum at the request of two 
or more divisions, with a simple majority 
from at least 40 per cent of members 
entitled to vote, together with a simple 
majority in at least three divisions, was the 
most satisfactory formula that could be 
devised as the solution for such a con¬ 
tentious subject. 

It is hoped that this recommendation will 
be ratified by all divisions and so enable 
the legal processes to be completed through 
the Federal Executive. 

Another important matter discussed was 
the problems envisaged in organising and 
financing a meeting of representatives of 
all Region III member societies of the 
International Amateur Radio Union. 

It was agreed, after quite a number of 
aspects had been considered, that the Fed¬ 
eral Executive prepare a detailed submission 
on the policy to be adopted in relation 
to the Amateur Service in South-East Asia 
and the remainder of Region III. 

Other matters discussed related to the 


‘News and notes of Divisions? and Club 
activities submitted for inclusion In 
those columns should be forwarded 
direct to Pierce Healy, 69 Taylor St.# 
Bankitown, N.S.W. 


zine, “Amateur Radio,” to publish details 
of VHF field days organised by the VHF 
groups in each division. 

President’s Report 

Some interesting points from the report 
include licence figures for all VK call areas 
which were given as: 



Full 

Limited 

Total 

VK1 

66 

11 

77 

VK2 

1283 

385 

1668 

VK3 

1114 

482 

1596 

VK4 

445 

148 

593 

VK5 

474 

198 

672 

VK6 

261 

121 

382 

VK7 

124 

63 

187 

VK8 

13 

4 

17 

VK9 

59 

7 

66 

VK10 

3 

— 

3 

Total 

3842 

1419 

5261 


Of the grand total of 5261, 52.5 per cent 
are members of the W.I.A. and it is noted 
that the increase in licence figures for some 
years past has been around the 400 mark 
each year. 

Appreciation was recorded of the work 
done by Ray Jones, VK3RJ, as federal 
QSL manager for the past 34 years, who 


Jack de Cure, VK5KO, over paths up to and 
over 6,000 miles and needing only a contact 
with South America to complete “Worked 
all Continents” on 160 metres. 

Referring to the international scene, praise 
was given to the work of the International 
Amateur Radio Union for their efforts to 
promote amateur radio on a world-wide 
oasis, particularly in the under-developed 
countries. 

It was also stressed that there was a great 
need to promote a better understanding of 
the problems associated with promotion of 
amateur radio in the developing countries 
and the need that administrations be made 
aware of the advantages amateur radio has 
to offer. 

President’s Speech 

The Official Dinner of the 31st Conven¬ 
tion of the Wireless Institute of Australia, 
was held at the Shoreline Motel Hotel, 
Hobart, on Saturday evening. March 31, 
1967. When proposing the Toast to the 
Wireless Institute of Australia, Max Hull, 
VK3ZS, Federal President of the Institute 
said:— 

“It gives me great pleasure to announce 
the Toast to the Wireless Institute of Aus- 

(Continued on Page 137) 
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Tudor Radio 

L. E. CHAPMAN 


TV AERIALS 

Famous Make 

All types <£1/15/ to £10 plus post. 

TV aerial lead in. 9d yard 

TV aerial chimney mount kits £1 15 0 
Wall stand-off brackets, pair 19 • 


ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51-1011 PHONE 51-1011 


Knobs long shaft, push on. Dozen 12/. 
Knobs for concentric shaft. Dozen 12/* 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. 10/ bag plus 2/6 post. 
Crystal microphones, good quality, ideal 
tape recorders, etc. £1/8/* 

Transistor speaker transformers, single 
ended, 5 watt, 15/. 

Dutch Philips 3 pin flexible jacks 4/ ea. 



PUBLIC ADDRESS 
SPEAKER HOUSING 



For 4, 5, or 6in speakers. £2, post 5/. 


HEAVY DUTY 3 CORE FLEX 
50yds. £1.5.0 


Steel speaker baffle unit 6 x 9, 7 x 5 
speaker, 10/. 

Pack and post 1/6. 


Transistor speaker and drive transform¬ 
ers, large and midget type.... 10 0 

Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts.15/ each 

5,000 to 3 and 15 ohms .... 12/6 etch 

Transistor speaker chokes .. 15/ etch 
Here’s value in pots. 

Pots, single log and linear: 

3K. 7*K, 10K, W.W., 20K, 25K, 50K, 
100K, 200K, 250K, 500K, 1 Meg, 
2 Meg. 5/ etch 

1.5 Meg. Dual Concentric .. 10/ 

Pack and post 50c. 

Pots dual ganged 10K. 5/. 1 Meg. 12/6 

Pots concentric. 100K 4 50K, 100K 4 
2*K, 100K 4 10K, 250K + 250K, 
500K -f 500K, 1 Meg 4 1 Meg., 
1 Meg. 4 500K. Various 

others.5/ each 

TV power Transformers 300 mill 225v 
a side, suit amplifiers up to 50 watts 
voltage doublers available.. £4 each 

TV safety glass per sheet .... £1 15 0 

Garrard plug in stereo heads £2 0 0 

TV masks, 17, 21, 23in .... 15/ each 


Tuning condensers 2 and 3 
gang . 10 0 



STEREO AMPLIFIER 


KIT SETS 

TU 10, 3.5. watt per channel, £12. 

TU 11. 3.5 watt per channel has 
facilities for tape and microphone 
channels, £14. 

TU 12, 5 watt per channel, £13/10/-. 
TU 13 5 watt per channel with TU 11 

facilities, £16. 

Each kit set includes valves, speakers 
and all components. 

Single stage amplifier kit set: 

5 watt per channel, £11. 

2 stage of I.F.T. tuner, £7/10/. 

Large dial BC SW, £11. 

Ideal to use with the above amplifiers. 

Transistor ear plugs, 3 for 10/. 

Tag strips, mixed types. Dozen, 6 /. 

Switches, oak 4 position, 4/ each. 
2 position, . 2/6 each. 


STEREO RADIOGRAM CHASSIS. 
New well-known make. Complete work¬ 
ing order, no dial or speakers 
£11 (12 only). 

ZEPHYR —CRYSTAL MICROPHONE 



£2/5/, pack and post 2/. 


MSP line output transformer 90 deg., 
£ 2 / 10 /-. 


SPEAKERS 

MSP 20928 mod 12 PQ .... £6 15 0 

MSP 6 x 9 15 ohm. £2 15 0 

MSP 8in twin cone 15 ohm £2 15 0 
MSP 12in twin cone 15 ohm £3 15 0 
MSP 7 x 5, 3 and 15 ohm .. £1 15 0 

MSP 3* inch . £1 0 0 

Rola 5 x 4, 3 and 15 ohm ..£150 
Rola 4x3, 10, 15, 27 ohms £10 0 

Rola 5 B 3 ohms . £1 0 0 

Rola 8 x 4 15 ohm . £1 15 0 

6x9 single cone 15 ohm .. £1 15 0 

8 inch single cone 15 ohm £2 2 0 

3i inch 47 ohm. £1 0 0 

6 x 4 33 ohm . £1 5 0 

2 x f, 15 ohm . £1 0 0 

5 x 3, 47 ohm. £1 0 0 

5 x 3, 27 ohm. £1 0 0 

12P.G. M.S.P. 21622 20 watts £8 15 0 



English push-button on/off switches, 
7/6 each. Pack and post 1/. 


Mini cable, 4 strand shielded, lots of 
uses, including microphone cable, ex¬ 
tension speakers, etc. 1/ yard 

Radio knobs, push on . 5/ doz. 

Miniature valve sockets 7 and 9 pin 

1/ each 

Octal valve sockets . 1/ each 

Picture tubes, all sizes, new in cartons. 
£12/10/. With your dud. Bonded 
extra. 


Philips IFT’S 455KC .. .. 7/6 each 
Aerial and oscillator coils .. 5/ each 


Scope soldering iron, standard; mini 
scope. Scope De Luxe. Vibra scope; 
National scope transformer. 


TV CHASSIS FAMOUS MAKE. 
New three parts complete. 
£10.0.0 

THREE WATT AMPLIFIERS, 
complete with speaker. 

NEW. £5.0.0 

TRANSISTOR RADIOGRAM 
CHASSIS, 

Complete except for aerial and speaker. 
£5.0.0 


2 amp fuses. £1 15 0 per 100. 

Special-12in speaker, 2 ohm Rola. 

£3, pack and post, 7/6. 

Transistor plastic outer case .. 5/ each 
Transistor carrying straps .... 2/ each 
Stereo pick-up arms, with Xtal.. £3 each. 
Metal rectifiers for battery and electric 

portables . 5/ each, post. 1/ 

Pilot lamp holders.3/ per dor. 

TV or cabinet castors.4 for 10/. 

100 Mixed Knobs including TV channel 

changers .£5 

240v AC Record Changers, stereo 
£10/15/, Mono £10. Pack and post, 
N.S.W. 15/, interstate £1/5/. 
Gramophone motor and pick-up, 240v 
AC £5/15/. Pack and post, N.S.W. 
10/. Interstate 15/• 

OA 70 diodes .4/ each. 

Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV, 
etc., £1 per 100. Pack and post, 2/6 
3, 5, and 10 Watt IRC wire wound 
resistors. Many values. 

. 2/ each, 12 for £1 

100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

. £1. Pack and post 2/6. 

50 -f 24, 350 vw 4- 100 mf 25vw, 7/6 ea. 

30, 30mf 300 vw 350vp.7/6 ea. 

Many others. Invaluable for service. 

SHEPHERD CASTORS £1 10 0 
set of 4. 

SMALL AMPLIFIER OR TUNER 
CHASSIS 15/ each. Pack and post 25c. 
ALPHA 200VAC i amp push-on 
switches 3/ each. Ideal for fridges. 

90 deg. PICTURE TUBE SOCKETS 
2/ each. 152 valve sockets 2/6 each. 
Transistors AC127, 2N384, 2N217, 

2N218, OC71, OC75. 

10/ each. Post and pack 6d. 


CLOCK RADIOS, LIMITED QUAN¬ 
TITY, famous make, £25 each. 


VALVES 


12AU7 , 

.. 12/6 

6CJ6 .. 

,. 15/ 

12AX7 , 

.. 12/6 

12BH7 . 

. 12/6 

6SA7 

.. 12/6 

6L18 . 

.. 10/ 

6V4 

.. 9/ 

ECL85 

.. 12/6 

6BU8 

,. 12/6 

SP61 

.. 10/ 

6M5 ., 

.. 12/6 

UU9 ... 

.. 10/ 

6AN7 . 

.. 12/6 

6BL8 . 

. 15/ 

6N8 

.. 12/6 

12BE6 . 

.. 12/6 

6BM8 . 

. 15/ 

6BD7 .. 

.. 12/6 

1S5 ... 

.. 10/ 

6AU4 

.. 12/6 

1T4 

...5/ 
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SPEAKER BOX for 6 x 9 or 7 x 5, 
£2/10/. Speaker, £2 extra. 



SPEAKER BOX SLIMLINE. Ill x 

7i x 6i. . . £17/10/ 

8in bass speaker, 5in tweeter. 



MULLARD BOOKSHELF “MINI” 
SPEAKER CABINET. 6in 6WR 


3TC speakers.£12/10/ 



TWO - GANG TUNING CON¬ 
DENSER. Stromberg Carlson. 5/ 



TUDOR RADIO 

L. E. CHAPMAN 

ESTABLISHED 1940 

103 ENMORE ROAD, 
ENMORE, N.S.W. 
PHONE: 51-1011 


SHORTWAVE AND BROADCAST 
SWITCH BANKS .. £1/5/ each. 
Pack and post, 2/. 


SPECIALS 


TRANSISTOR AUDIO TRANS- 
FORMERS, medium size. 7/6 each. 
PHILIPS GRAMOPHONE MOTOR. 

4-speed. New. 6-volt .. .. £2/10/ 
Pack and post, 1/. 

TAPEDECKS GARRARD, 3-speed 
mono. Cost £18/10/. Sell .. £10 
TRANSISTOR OUTPUT AND 
DRIVE TRANSFORMERS. Medium 

size, 15/ pair. 

Pack and post, 1/. 

SPEAKER TRANSFORMERS, 5,000 
to 8 ohms 10 watt .. .. 19/ each 
Pack and post. 2/. 

LaTge Ferrite Rods and Coils. 15/. 
DYNAMIC MICROPHONES, good 

quality.£3/15/ 

8-STRAND WIRE ONE SHIELDER 
2/ per yard. 

CARAVAN TV AERIALS, £5/5/. 
SILICON DIODES 210 in 3254G 

HR15.7/6 each 

CAR RADIOS, new push-button 

transistor 8.£25 

Pack and post, 5/. 

TV IF STRIP, WELL-KNOWN 
MAKE, printed circuit video and 
sound, complete except valves, £7/10/ 
CABINET CLOTH, best quality. 
5/ sq. ft. 

SPEAKER 4in 27 ohm, 47 ohm, 
£1 each. 

Pack and post, 2/. 

TV CABINETS, 23in SLIMLINE. 

with screw-on legs. Brand-new and 
polished maple, packed in original 
cartons. Ideal for speaker enclosures, 

etc. .. ... £5 

ELECTROLYTIC CAPACITORS. 
20, 400. 450, 10, 400, 450, 15/, 50, 

65..5/ each 

Pack and post, 1/. 

500, 10VW, 12 VP.3/ 

400 MFD, 10V.3/ 

00.5MFD, 2000 DD.CW HERM- 

SCEAL.2/ 

TRANSISTOR TUNER AND 
AMPLIFIER, well - known small 

make.£7/10/ 

Tested. In perfect working order. 
Pack and post, 2/. 

TRANSISTOR SPEAKER TRANS¬ 
FORMERS 500 to 30ohm . . . . 5/ 
Pack and post, 1/. 

TRANSISTOR CHOKES .. . 5/ 

Pack and post. I/. 



PLAYMASTER. SUPER BOOK¬ 
SHELF. Two 6WR, one 3TC 
speakers.£18/10/ 


ijljm 

liiiiii jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiL 

PifAliM 

■ 


26 x 171 x 101 Sin BASS 
SPEAKERS. 5in tweeter. Crossover 
networks . *.£18/10/ 



INSTRUMENT CASE, suit record 

player, etc.£3/10/ each. 

Pack and post, 5/. 



STEREOGRAM CHASSIS VALVES 

Complete except speakers, £12/10/. 
Pack and post, 15/. 
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LOTRING 


25 TO 
IN 


120 

ONE 


WATTS 

HANDLE! 


The famous German LOTRING range of fine 
soldering tools now made in Australia. Highly 
finished handle assembly fits any one of 4 high 
efficiency elements making a lightweight precision 


tool. Purchase one basic soldering tool and by 
adding extra elements expand the irons capabilities. 
Available in 32V. 25W. SOW. 80W. and 240V. 25W. 
50 W. 80W. & 120 W. Choice of bits and attachments. 


Write or call for illustrated leaflet. 


ADELAIDE 

C. J. HUMPHRIES 
248 Gillies Street 


Manufactured under licence by 

LOTRING AGENCIES 

BRISBANE 

NEIL ROBINSON AGENCIES 
838 Oxley Road, Corinda 


MatsoiJ 


MELBOURNE PERTH 

CORNELIUS Et BALLANTYNE PTY. LTD. 0. F. GAMBLE PTY. LTD. 


AUTOMOTIVE INDUSTRIES Pty. Ltd. 


42-44 Little Latrobe Street 


888 Hay Street 


Beresford Avenue, Greenacre, N.S.W. 







PTY 


. SYDNEY 

; 8§|||1 i 


No. 108 STEREOGRAM 

Kit of oarts. $69.80 

Built and Tested. $90.50 


TEST EQUIPMENT KITS 

We cater for all special components, metal 
work, meters, etc., for most test instruments 
designed by “Electronics Australia. 1 ’ Sehd 
precise details of your requirements, and we 
will post quote by return. 


COMPONENT PARTS. 

We carry a wide range of electronic com¬ 
ponents and can supply ex-stock, parts 
for mcst “ELECTRONICS Australia” (and 
“R. TV & H.“) circuits. All best quality 
brands such as Ferguson. Ducon, Philips. 
Soldering Irons by Scope, Robinson and 
Adcola, Hl-Stab 1 per cent resistors, etc., 
etc. We will gladly quote if you send us 
a detailed list of your requirements. 


1 We cater for all "Playmaster" designs from "ELECTRONICS Australia." Our 
| best quality components, precisely to specification. 


kits contain ALL 




INSTROL-PLAYMASTER 
No. 106 Amp./Tuner 


Kit of parts. $96.50 

Built and tested.$117.30 


SOURCE 

$39.00 

$53.00 


No. 114 Tuner with RF Stage and Magic 


Eye 

Kit of Parts . $47.00 

Built and Tested. $71.80 


$73.00 

$93.80 


TRANSISTORISED IGNITION 

(“R. TV & H.” March. 1964) 

Kit of parts. $34.65 

Rofo Coil 6v or 12v. $10.70 

Postage 50c. 


= MICROPHONE CATALOGUE. Just printed 
5 — our new free microphone catalogue 

E and price list, detailing a wide ranye of 
= various makes and models. The range 
5 Includes types suitable for P.A. work. 
= tape recording, stage work, etc. Send 
= for your free copy. 


1 CANNON CONNECTORS. Full range of 
= these high quality audio connectors always 
§ available ex-stock. Detailed price list 
E available. 

| INSTROL & OXFORD METALWORK.* De- 

= tailed price list available for all instrol 
| and Oxford metalwork and labels. 


No. Ill NEW PROGRAM 
TUNER (with Magic Eye) 

Kit of parts. 

Built and tested. 


NO. 4 STEREO AMPLIFIER 

Kit of Parts. 

Built and tested. 
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alia. Particularly on this most auspicious 
ccasion when the Federal Convention of 
ne Institute is being held in Tasmania for 
ne first time since 1935, a period of 32 
ears. 

“The Wireless Institute of Australia has 
lways been something of which I have 
ieen justly proud and whose badge I have 
ilways been proud to wear. 

“It is true to say that, since the early 
lays of amateur radio, when the amateur 
>ioneered the bands and proved to the 
;ommercial world that short wave fre- 
luencies could be used to advantage by 
countries all over the world, the amateurs’ 
?art in technical progress has been some¬ 
what down-graded by the financial ability 
)f big companies to pursue investigation to 
an extent Which is beyond the capabilities, 
generally, of the amateur. 

“I have always been most conscious of 
the fact that amateurs, world-wide, can do 
so much for a country. It is disturbing, 
therefore, to find that we are in danger of 
losing the valuable and already curtailed 
frequency assignments which we have held 
for so many years. The developing countries 
are today growing conscious of the fact that 
frequencies for communications facilities 
would be a great asset to them. For this 
reason they will be requiring the use of 
frequency bands just as all other well 
developed countries already use—sometimes 
to our disadvantage. 

“The economic growth of the world is 
something we cannot stop, but, it is some¬ 
thing of which we should be very conscious. 

“Amateurs can still play a vital role in 
the affairs of the countries in which they 
reside. This has been proved in big coun¬ 
tries like America, England, and in Euro¬ 
pean countries in Region 1. It has been 
very well established internationally that we 
are a recognised service, but in being 
recognised as a service we have to contri¬ 
bute something to the good of the people 
of our country. In this we have a very 
vital role to play. 

“It has been proved in many western 
countries that the economical and socio¬ 
logical and technological advancement of 
these countries has been brought about to a 
very large extent by amateurs. The thing 
we are afraid of today is that the newly 
developine countries (particularly in Region 
III, in which Australia is located), who are 
becoming conscious of the communication 
facilities and the advantages of them, are 
unaware of what amateur radio can do. 

“It is true to say that right throughout 
Australia (and I am sure that Mr Munro, 
and any other members of the ‘government 
services that utilise frequencies, will agree), 
a very high percentage of the staff carrying 
on the communication services of Australia 
are amateurs. 

“Amateurs are people whose XYL’s 
(Wives) may call all sorts of unusual things, 
but they are people who once having taken 
an interest in amateur radio becomes a 
technological asset to their country, because 
they think, eat, sleep and dream amateur 
radio. 

“I feel very strongly that amateur radio 
has a vital part to play in Australia. We 
have had many demonstrations of the 
ability of amateurs to provide communica¬ 
tions during times of emergency. This has 
recently been demonstrated in the State of 
Tasmania, the host division for this very 
fine convention. 

“We will not dwell on thds, but from 
what I have heard, all communication ser¬ 
vices were in a state of chaos, in an 
emergency where it was entirely unexpected 
that a disaster of such magnitude could 
possibly happen. 

“I am proud to know that the amateurs 
played a role in the communications during 
those times of distress and I extend, on 
behalf of the Federal Executive and mem¬ 
bers of the Victorian Division to which 
I also belong, the sincere sympathy to those 
who lost their homes and to the friends 
of those who also lost their lives. 

“In toasting the Institute I would like 
to point out, mostly to the younger 
amateurs, that the problems which beset 
the amateur service worldwide are not a 


figment of somebody’s imagination. It is 
something that is so very real. I am afraid 
that in Australia, amateurs generally adopt 
a rather complacent attitude—‘Well, you 
know we are a big continent, we are 
isolated from the rest of the world, the 
Postmaster-General’s Department and the 
Government support an amateur service, 
we are quite safe.’ 

“This is a fallacy. It is something 
far removed from realism. I can only point 
out with utmost emphasis that the amateur 
frequencies are indeed in peril, worldwide. 
Not so much because of tne big countries 
wherein the amateur service is recognised 
and supported by Governments, but because 
the growing nations of the world, which 
include those in Africa and those requiring 
services, are going to be among the people 
at future international conferences where 
the frequency spectrum is allocated on an 
engineering basis. These people are going 
to have a vote—an equal vote—along with 
the countries who support an amateur 
service. 

“If you look at the total number of 
these countries that can vote with equivalent 
one vote and therefore with the same 
power as the bigger countries, you will 
realise that they could very quickly vote 
amateur frequencies out of existence. Not 
because the countries supporting the amateur 
service will vote them out, but because 
those who vote them out, or use the fre¬ 
quencies irrespective, will make the bands 
untenable to the amateur service world¬ 
wide so that the frequencies will be quite 
useless even to the amateurs who are 
licensed to transmit by their own admini¬ 
strations. This is the peril as we see it. 

“Gentlemen, I hope that the Wireless 
Institute of Australia encourages more and 
more amateurs to join its ranks, because 
it is only by a voice that is recognised 
by the administration that the problems 
besetting amateur radio can be placed 
authoritatively before the Government. 

“I wish the Wireless Institute of Australia 
every success in the future. I have great 
faith that the Australian Administration 
will not let the amateur service down when 
it comes to discussing the assignment of 
frequencies. I think amateurs have capably 
demonstrated their worth in this country. 

“This applies also to other westernised 
countries where amateur radio is supported 
and, where amateurs have had the oppor¬ 
tunity to demonstrate to their people how 
they can conduct emergency operations.” 

The president then concluded his speech 
by proposing the toast to the W.I.A. 


ImiEDi 

BY ALL 

PRODUCTION ENGINEERS 


I W.I.A. Activities 

Around this period of the year, annual 
reports on the activities within the six divi¬ 
sions of the Institute, together with the re¬ 
sult of ballots held to elect the officer 
bearers for the ensuing year, come to hand. 

Two points noted in these reports are 
(1) the relatively small percentage of mem¬ 
bers who offer their services to help carry 
out the task of running a division, and (2) 
although this work is carried out on an 
entirely voluntary basis, rising costs have 
made it necessary for some divisions to 
increase the annual subscription rates. 

The answer to the latter problem seems 
to be an overall increase in the member¬ 
ship of the Institute throughout the Com¬ 
monwealth. 

From figures tabled at the Federal Con¬ 
vention held in Hobart, it was evident that 
quite a large percentage of licenced ama¬ 
teurs have refrained from applying for 
membership of the Institute. 

It was considered regrettable that the only 
body recognised as representing the ama¬ 
teur service in Australia was not supported 
by more licenced amateurs. 

A drive for members is being made and 
all hblders of the A.O.C.P. and A.O.L.C.P. 
are invited to join the oldest amateur radio 
organisation in the world, officially recog¬ 
nised as representing the interests of Aus¬ 
tralian amateurs both locally and overseas. 



miniature 

soldering instruments 



* RELIABLE 
* EFFICIENT 
* LONG LIFE 
* REPLACEABLE BITS 
* CONTINUOUSLY RATED 
* NO WARM UP DELAYS 
* NO SWITCH TROUBLES 
* NO OPERATOR FATIGUE 
' * DOES WORK OF HEAVY IRONS 

Weighs less than 1 oz. and 
^compact handle enables girl 
[operators to work quickly and 
accurately all day. 

MWrite or phone to 

T MELBOURNE : AWA Ltd., 67 9161. HOBART : 
AWA Ltd., 3 3836. LAUNCESTON : AWA 
Ltd., 2 1804. ADELAIDE : Newton McLaren 
Ltd., 51 0111. BRISBANE : Chandlers Ltd., 
31 0341. PERTH : AWA Ltd., 28 3425. 
SYDNEY : George Brown & Co. Pty. Ltd., 
29 7031. Electronic Parts Pty. Ltd.. 
533 1277. 

Australian Distributers 

"manufacturers special 

PRODUCTS PTY. LTD. 

47 Yo rk Street. Sydney. 2 0233, Ext. 284 
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Special 6MHz Units 
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10-7B 

10-7C 


9-OA. Package Unit_ 


Q20 
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MANUFACTURED BY 

PYE PTY. LTD. 

CRYSTAL DIVISION 


Melbourne: P.O. Box 105, Clayton 

Brisbane: 97 Merivale St., Sth.Bris. 

Sydney: 59 Arundel St., Forest Lodge 

Adelaide: I Ifould St., Adelaide 

Perth: 151-155 Brisbane St„ Perth 

Hobart: 141 Murray St., Hobart 

Canberra: P.O. Box 766 


Phone 544-0361 
4-1571 
68-4111 
23-3979 
28-4338 
3-3707 
49-6677 
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N.S.W. DIVISION 

The 1967 Annual General Meeting of the 
'few South Wales Division was held at Wire- 
ess Institute Centre. Crow’s Nest, on Fri- 
lay evening, March 31. 

A comprehensive review of the activities 
vithin the division over the past year, to¬ 
gether with the auditor’s report, was present¬ 
ed to members by the retiring president, 
Tom O'Donnell, VK20D. 

In the annual report, appreciation was 
expressed to members of Council and mem¬ 
bers who maintained the various services 
available to members generally. Also re¬ 
corded was the fact that the membership 
of the division was the highest ever reached. 

The auditor’s report showed that the divi¬ 
sion was in a sound financial position. 

Following some discussion on the contents 
of the reports, a hearty vote of thanks to 
President and Council expressed members’ 
appreciation of the work done over the 
past year. 

When thanking members for assistance 
he had received during his term as presi¬ 
dent, Tom expressed regret that circum¬ 
stances did not permit him standing for 

re-election on the incoming council. 

The annual meeting concluded with the 

declaration of the ballot for council for 

1967-1968. The following members were 
elected: 

Peter Campbell, VK2AXJ 

Stan Dogger, VK2ZRD 

Keith Finney, VK2ARH 

Cyril Henderson, VK2CH 

Dave Jeanes, VK2BSJ 

Bill Lewis, VK2YB 

Chic Wilkins, VK2ALB 

Subsequent to the meeting the elected 
members met and Keith Finney. VK2KJ, 
was unanimously elected president. 

HUNTER BRANCH 

The Annual General Meeting of the Hun¬ 
ter Branch of the Wireless Institute of Aus¬ 
tralia was held on March 3, at the Tech¬ 
nical College, Tighes Hill, Newcastle. Mr 
Tom O’Donnell, VK20D, now immediate 

E ast president of the New South Wales 
>ivision, was invited to conduct the election 
of officers for the ensuing year. 

Mr Frank Cox, VK2APO, who had been 
president of the branch for the past two 
years, was elected to the position of Pat¬ 
ron. Frank was honoured in this way as 
a mark of members’ esteem for his untiring 
work for the branch during his term as 
president. 

The result of the elections were: 

President: Frank Boundy, VK2ZFX. 
Vice-presidents: Bill Hall, VK2XT; Keith 
Howard, VK2AKX. 

Hon. Secretary: Gordon Sutherland, VK- 
2ZSG. 

Hon. Treasurer: Len Daley, VK2ZFD. 
Zone Correspondents: Keith Howard, VK- 
2AKX; Joe Waugh, VK2ZJO. 

Social Secretary: Bill Munn, VK2ZWM. 
VHF Liaison Officer: Mac O’Brien, VK- 
2ZMO. 

QSL Officer: Stan Lloyd, VK2AYL. 
Following the elections, Tom O’Donnell 
addressed the meeting on the aims and 
activities of the N.S.W. Divisional Council 
and answered questions put by those present. 
He also gave information on the progress 
made in regard to the proposed federal 
constitution of the W.I.A. 

Bill Munn, VK2ZWM, presented the 
lecturette for the evening, describing his 
transistor VHF converter constructed along 
the lines of the converter designed by mem¬ 
bers of the Gosford Radio Club. Full details 
and circuits were circulated to members 
present. 

The branch meets on the first Friday of 
each month in The Clegg Building. New¬ 
castle Technical College, Tighes Hill. Pro¬ 
ceedings commence at 8 p.m, Visitors are 
always welcome to attend. 

CENTRAL COAST BRANCH 

The Annual Meeting of the Central Coast 
Branch of the Wireless Institute of Aus¬ 
tralia was held on Friday evening, March 
17. 

A report on the activities of the branch 
during the year was given by the president. 
Lindsay Douglas, VK20N. A highlight of 


Members of the W.I.A. WICEN organisation who attended the Australian 
Civil Defence School at Mount Macedon , Victoria, last. January. Back 
Row: VKs — 3IV, 3BP , 3SV t 3AXA, 31G, 30W, 3AGD, 3ALP, 3ARK, 
3ADD. 3rd Row: VKs—3AR, 3VK, 3ARO, 2VL, 2AXJ, 3ZX, 3ZYG, 
3ZTN, 3APG, 3QZ. 2nd Row: VKs—3ZRY, 3LW, 3XQ, T. Healy , 3APR, 
3XU, 3ZGS, 3KO, 3AWT, 3AGS. Front Row: VKs—3HP, 3AOD, 3ZCG, 
Air Commodore E. G. Knox-Knight, C.B.E., R.A.A.F. (Ret.), VK3ADZ, 

I. Baker, VK3ZC1. 


the report dealt with the annual field day, 
held in February. 

The treasurer, Em Hodgkins, VK2EH, re¬ 
ported on the financial position of the 
branch, which members agreed was most 
satisfactory. 

The office bearers for the ensuing year 
are: 

President: Lindsay Douglas, VK20N. 

Vice-presidents: Alec Swinton, VK2AAK; 
Barry Unsrworth, VK2BUB. 

Secretary: Bill Smith, VK2TS. 

Minutes Secretary: Frank Jarvis, VK2AFJ. 

Treasurer: Les Lackie, VK2AKL. 

Public Relations Officer: Gordon Proctor, 
Associate 

Publicity Officer: Bill Smith, VK2TS. 

A vote of thanks was extended to the 
retiring officers for the excellent job they 
had done during the past year. 

Monthly meetings of the branch are held 
on the third Friday of each month in the 
Gosford School of Arts. A very cordial 
welcome is extended to visitors. Proceedings 
commence at 8 p.m. 

BLUE MOUNTAINS BRANCH 

On March 17 at their club rooms in the 
old council chambers at Lawson, the Blue 
Mountains Branch of the Wireless Institute 


of Australia held the 1967 Annual General 
Meeting. The main business of the evening 
was the election of officers for the forth¬ 
coming year. 

Officers elected were: 

Chairman: Dr Derrick Boyd, VK2NR. 

Vice-chairman: Dave Melbourne, VK2- 
NK. 

Secretary: Bill Moore, VK2HZ. 

Treasurer: Allan Smith, VK2ZFZ. 

Publicity Officer: Trevor Huntley, VK2- 
TM. 

Catering Officer: Allan Smith, VK2ZFZ. 
Construction Committee: Bob Lear, VK- 
2ASZ; Trevor Huntley, VK2TM; Don Hod- 
gins, VK2ART; Danny Clift. Associate. 

A report on the activity in the area states 
that most members are active on the 
53.86MHz AM net, with both mobile and 
home station equipment in use. 

A new 120 watt 144MHz transmitter is 
being installed at the club rooms at Lawson, 
where the 150 watt high frequency trans¬ 
mitter is already in use. 

The club meets on the third Friday of 
each month and visitors to the Blue Moun¬ 
tains are invited to attend. Members are 
also keen to meet mobile operators travelling 
through the area. 


MAKE YOUR OWN 

PRINTED CIRCUITS 

NEW LOW PRICES HANDY SIZES 


XXXP SIN1HANE PANELS * J 


... 45c 
. . . 60c 

12" x 12", .. $1.55 

ETftllNfi IflTC _ comprising Bituminous Paint, Artist's Brush, Resin, 

CIV mu J Ferric Chloride and full instructions 75c. 

SPECIAL $2.00 PACKAGE OFFER 

One 6" x 3", one 6" x 6" or one I2 U x 3", one 
9" x 6" and etching kit. All prices include Sales Tax, 
packaging, postage. 

FROM RADIO SUPPLY STORES EVERYWHERE 

or Sole Distributor: 

WATKIN WYNNE PTY. LTD. m. 


ELECTRONICS Australia, May, 1967 


139 












RADIO HOUSE PTY. LTD. 

306 308 PITT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


SPECIAL 

PURCHASE 

Set of three 
posted $3.75 



t 7 

CHROME VAN 


German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
test. 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 each 



Actual Size 


"KEY HIE” $3.55 

Free. One spare mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4.00 Potted anywhere 


MULTIMETER TESTERS 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K.-6M-60M (350, 
35K, 350K. at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 



Price $3! (£15/10/) 

with leather case, $38.00. 
Postage 50c to $1 extra. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16” x 6 5-16” x 21” 
Weight: 1.41b approx. 


NEW MODEL A-10 MULTIMETER 
AND SIGNAL INJECTOR 


With Test Leads and 
Injector Probe 



30,000 o.p.v. 


SPECIFICATIONS: 6in x 

2‘/a in scale. 

DC Voltage: 0-0.5. 2.5. 10. 
50. 250, 500, 1,000V at 
30.000 o.p.v. 

5.000 and 25,000 V at 
10,000 o.p.v. 

AC Voltaic: 0-2.5. 10. 50, 
250. 500. 1,000 V at 

10,000 o.p.v. 

Volume Level In Decibels. 
DC Current: 0-50 uA. 1. 
50. 250 mA, 0-1 and 10 
amps. 

AC Current: 0-1, and 10 
amps. 

Resistance: 0-10K, 100K, 

1M, 100 Megohms. Sig¬ 
nal Injector Output Jack. 
Zenor Diode Overload 
Protection. 

Price $60.00 


UMITED STOCK ONLY 
m$l RH-10 

RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1.000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 
Resistance: 0-10K-lMeg: 60 ohms, 
6K. ohms at centre scale. 
Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,000 V in four ranges. 
Size: 5in x 3£in x l£in. 

Weight: 13oz approx. 

Price $10.75 (£5/7/6) 

Pottage 50c to $1 tilra. 




TRANSISTOR HEARING AID 

First Phone Model 3 Transistors 

This Hearing Aid is an ultra-modern 
unit. It incorporates the following out¬ 
standing features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 

Magnetic earphone. 

Separate Tone and Volume Controls. 

Standard size torch cell. 

Packed in a presentation case. 

New Model $31.50 

Replacement Battery only 12c. 

Postage 50c extra. 


Model RH 5 

• High sensitivity-20,000 

Ohm*/V DC, 10,- 

000 Ohms/V AC. 

• 3in Meter. 

® Handy pocketablc 
size. 

SPECIFICATIONS 
DC Voltages: 0-10-50- 
250-500-1000 V (20,- 

000 Ohms/V). 

AC Voltages: 0-10-15- 
250-500-1000 V (10.- 

000 Ohms/V). 

DC Current: 0-50uA, 0- 
5-50-500mA. 

Resistance: 0-10K, 0- 

100K, 0-lMcg, 0-10 

Meg. 

(62 Ohms. 620 Ohms, 
6.2K., 62K at centre 

scale). 

Capacitance: O.OOOluF. 

0.005uF. 0.05uF-luF. 

Decibels: minus 20db to 
plus 36db in 2 ranges. 
Dimensions: (3l6in x 

5 Vi in x lV4in). 

Weight: 15oz approx. 



PORTABLE TRANSISTOR 
TAPE RECORDER 




«ini 


Price $18 (£9/-/-) 

Postage 50c to $1 extra. 

Complete with internal battery, 
testing leads with prods. 


"SUNACE" PD 401 
$ 21.00 (£ 10 / 10 /-) 
Postage 75c (7/6) 
Complete with Mike, Battery and 
Tape. 


WANTED 

SALESMAN FOR OUR RADIO ELECTRICAL COUNTER 

Enquiries phone 61-3832 or write to 306 PITT STREET, SYDNEY 
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SOUTH AUSTRALIA 

The March issue of the South Australian" 
Division journal contains the president’s 
eport and the details of office bearers for 
967-1968. 

In addition to commenting on the activi- 
ies of the division, which include a strong 
.VICEN organisation and an expanding 
fouth Radio Scheme, the report indicated 
hat the recent increase in subscription rates 
vill enable consideration to be given to 
nore divisional activities and services avail¬ 
able to members. 

Office bearers for the ensuing 12 months 
are:— 

President: Murray Burford, VK5ZQ. 

Past President: Ross Dow, VK5KJF. 

Vice-Presidents: Tom Laidler, VK5TL; 
Geoff Taylor, VK5TY. 

Secretary: A1 Rechner, VK5EK. 

Treasurer: Harry Roberts, VK5MY. 

Minute Secretary: Treva Slater. VK5ZIS. 

VK5ICS am ^ rgan * ser: R° n Sedunary, 

Y.R.S. Liaison Officer: John Allen, 
VK5UL. 

Publication Officer: Tom Laidler, VK5TL. 

Federal Councillor: Geoff Taylor, VK5TY. 

Publicity Officer: Warwick Parsons, 
VK5PS. 

Q.S.L. Officer: George Luxon, VK5RX. 

Custodian of Instruments: Jim Vivian, 
VK5FO. 

Disposals Chairman: Gilbert Wilde, 
VK5GX. 

WICEN Co-ordinator: Geoff Taylor, 
VK5TY. 

Journal Editor: Brian Austin. VK5CA. 

Journal Liaison Officer: Bob Murphy, 
VK5ZDX. 

Elizabeth A.R.C. Representative: Allen 
Dunn, VK5FD. 

President VHF Section: Eric Jamieson, 
VK5ZEJ. 

Secretary VHF Section: Jim Sinclair, 
VK5ZSJ. 

WEST AUSTRALIA 

The March Bulletin of (the West Aus¬ 
tralian Division records the new subscrip¬ 
tion rates for membership of the Institute. 
This increase followed discussion on the 
matter of divisional finances at the February 
meeting. 

Subscription rates have been set as 
follows:— 

City associate and full members; $5.25. 

Country associate and full members; 
$4.75. 

Morse Code practice tapes are available 
from the Broadcast Officer, 4 Burt Street, 
Kalamunda. These tapes may be obtained 
by sending a reel of blank tape, 3in up to 
7in, and return postage, to the above ad¬ 
dress. This service is to assist persons study¬ 
ing for the Amateur Operator’s Certificate 
of Proficiency examination. 

A very thought-provoking article appeared 
in the March issue of the W.A. VHF 
Group bulletin, entitled “VHF Activity 
or Lack of it in VK6,” over the call 
sign VK6ZBT. The article, at times in a' 
humorous vein, draws attention to the 
decline in the construction of home built 
equipment and technical discussions on the 
air. Several aspects regarding the use of 
disposal equipment on fixed VHF net fre¬ 
quencies are outlined and the resultant 
effects as noted by the writer over the past 
nine years are given. 

The need to use the frequency assign¬ 
ments available to. the amateur service in 
Australia is no doubt the moral of the 
article. 

The bulletin is circulated to VHF groups 
throughout the Commonwealth. It could be 
similar trends are evident in other States, 
but the article could produce worthwhile 
changes in the approach to operation on 
the VHF frequencies. 

TASMANIA 

The catastrophe in the form of bush fires 
that struck southern Tasmania on February 
7 resulted in several amateurs losing their 
homes or possessions. 

As the result of the fires, Ray Conrad, 
VK7TR; Leicester Hibbert, VK7ZLH; 
Richard Rolls, VK7ZRR; lost their homes 
and possessions. Allan Morrisby, VK7MY. 
lost his boat, entire workshop and all radio 


gear; and Winston Henry, VK7WH lost 
an outbuilding containing some tools and 
equipment. 

For the first time, the WICEN organisa¬ 
tion operated in an emergency and during 
the major period of the emergency assisted 
in providing communication facilities. 

A control station with five fixed field 
stations and more than 20 mobile stations 
assisted in maintaining communication links 
in areas where normal communication facili¬ 
ties were out of commission. Several home 
stations also assisted in keeping channels 
clear and relayed messages. 

The call signs of members participating 
in the WICEN nets as recorded in the 
March issue of the Tasmanian Division 
bulletin are:— 


VK7AL 

VK7BP 

VK7BT 

VK7CR 

VK7CT 

VK7EB 

VK7EJ 

VK7FB 

VK7KA 

VK7KC 


VK7KS 

VJ7JB 

VK7LE 

VK7LL 

VK7LS 

VK7LY 

VK7MR 

VK7MX 

VK70M 

VK7SK 


VK7SS 

VK7TA 

VK7TX 

VK7WH 


VK7ZDM 

VK7ZGM 

VK7ZJG 

VK7ZKJ 


VK7ZAO VK7ZLP 
VK7ZAJQ VK7ZMC 
VK7ZAS VK7ZMO 
VK7ZAX VK7ZPS 
VK7ZAY VK7ZRO 
VK7ZBJ VK7ZTM 


and VK2ZPO who was on holidays at the 
time. 

The March edition of the bulletin also 
carried the annual report presented by the 
president of the division, Tom Allen. 
VK7AL. The report gave details of the 
steady increase in membership, greater 
activity within the division and reported 
a sound financial position. 

QUEENSLAND 

A very comprehensive report has been 
circulated in the Queensland Division 
monthly publication, “QTC,” by the presi¬ 
dent, Laurie Blagbrough, VK4ZGL. 

The report comments on the apparent 
apathy of a large proportion of licensees 
within the State who are not members of 
the institute; also on the members who do 
not support divisional activities. 

Due praise has been given to the officers 
who carried out the various onerous tasks 


We have a large range 
of pre-recorded 
tapes and records 
always in stock. 

P. CARTER RADIO & 

TV SERVICE 

79 NEW ILIA WAR RA ROAD 

BEXLEY NORTH, N.S.W. 

PHONE: 50-3150 


SERVICE 


BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment Tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD. 
CREMORNE, N.S.W. 90 4825 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY*STABILITY ACTIVITY-OUTPUT 

All types of Crystals Available. 

” Such As DC 11, FT 243 HC 6U CRA 
B7G, HCI8U, ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 

Consult us for Crystals for any mobile Radio. 

Pricas depend on tolerance and frequency required. 

DISCOUNT FOR QUANTITY ORDERS 



Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

mO ELECTRIC CRYSTALS 

Contractors lo Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA' AND NEW ZEALAND—MESSRS. CARREL & CARREL, 

BOX 2102, AUCKLAND. 

MESSRS. ATKINS (W.A.) 

LTD., 894 Hay Street, MESSRS. UNITED 

PERTH - DISTRIBUTORS PTY. 

MESSRS. A. E. HAROLD LTD., 175 Phillip Street, 

PTY. LTD.. 123-125 SYDNEY. 


Charlotte Street, BRISBANE 


MESSRS. LAWRENCE & 
HANSON ELECTRICAL 
(VIC.) PTY. LTD., 

34 Brisbane Street, 
HOBART, and 
29 St. John Street, 
LAUNCESTON, 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


TASMANIA. 


546-5076 
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High Compliance tweeters 



High Compliance wide range speakers 














ZEPHYR PRODUCTS PTY.LTD 


(SOLE AGENT) 


70 BATESFORD ROAO. CHADSTONE, VICTORIA 


FT-502 


SPECIFICATIONS- 
Size : 50 mm (2 in.) 

♦Impedance : 8 or 16 0 
Frequency Range. 2.000 — 20.000 cs 
Sensitivity: 100 dB 
Power : 30 W max., 8 W nom. 

Dimensions: 82x82 mm. 29mm depth 
Magnet Weight: 193 g (6.81 oz). Ceramic 
Weight : 615 g (1^ lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


High Compliance woofers 


FW-162 


SPECIFICATIONS 
Size : 160 mm (6>£ in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f 0 ) : 40-50 c s 
Frequency Range : f„—2,000 c s 
Sensitivity: 97 dB 
Power: 30 W max., 10 W nom. 
Dimensions: 166 x166 mm 
81.6 mm depth 

Magnet Weight: 500 g (1 lbs), Ceramic 
Weight: 1,660 g (3% lbs) 

Price $12.00. 

Plus Sales Tax $2.50. 


FW-202 


SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 O 
Resonant Frequency (f 0 ): 30—40 c/s 
Frequency Range : f 0 —2,000 c/s 
Sensitivity: 98 dB 
Power: 45 W max., 15 W nom. 
Dimensions: 208x208mm 
90.8 mm depth 

Magnet Weight: 830 g (1% lbs). Ceramic 
Weight: 2,760g (6)6 lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


Double-cone speakers 


FE-103 


Price $8.64. 
Plus Sales Tax 
$1.04. 

Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f u ): 65 — 95 c/s 
Frequency Range: f„~ 18,000c/s 
Sensitivity: 96 dB 
Power: 5W max., 3W nom. 

Dimensions.: 105x105 mm, 46.6mm depth 
Magnet Weight: 193g (6.81 oz), Ceramic 
Weight: 630g (1 y 8 lbs) 

Coaxial speakers 

FX-201 


$14.64. 


Price 


Sales 


Plus 


$3.05. 


FE-163 


Size : 160 mm (6>£ in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f«): 40-60 c/s 
Frequency Range: f„~20,000c/s 
Sensitivity: 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166 mm, 73.7mm depth 
Magnet Weight: 398 g (14.04 oz), Ceramic 
Weight: 1,260g (2% lbs) 


FX-200 G2 


Prices $23.88. 

Size: 200 mm (8 in.) Plus Sales Tax $4.98. 
♦Impedance: 16 ft 
Resonant Frequency (f„) : 45—75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5W nom. 

Dimensions : 206 ^mm, 137.5 mm depth 
Magnet Weight: 240 g (8.46 oz) 

Weight: 2,200 g (4% lbs) 


$4.50. 


vT ^ Price $21.60. 

Plus Sales Tax 

Size: 200mm (8in.) 

♦Impedance : 16 ft 
Resonant Frequency (fu) : 45—75 c/s 
Frequency Range: f„— 18,000c/s 
Sensitivity : 101 dB 
Power: 10W max., 5W nom. 

Dimensions : 206 ^mm, 140.7 mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200 g (4 }{ lbs) 


2-way network 2 or 3-way network 


PW-65A 

Size : 160 mm (6'£ in.) 

♦Impedance : 8 ft 

Resonant Frequency (f„): 70 —100 c/s 
Frequency Range: f„—15,000c's 
Sensitivity: 97 dB 
Power: 6W max., 5W nom. 

Dimensions : 164.9 ^mm, 86.2 mm depth 
Magnet Weight: 77 6 g (2.73 oz) 

Weight: 476 g (V/* lbs) 

Price $6.60. 

Plus Sales Tax $1.35. 


♦at 400 c/s; +at 3,000 c/s 


lc-ioo mm mm 

Price AWjj(HK 

Plus Sales Tax 

Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 ft 
Attenuation : 6 dB/oct. 

Dimensions: 63.1 0mm, 69mm height 
Weight: 280g (9.88oz) 


LC-300 


Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 ft 
Attenuation : 6 dB/oct. 

Dimensions: 83 Hx200 Wxl34 mm D 
Weight: 1,430 g (3 % lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


Price $11.04. 
Plus Sales Tax 


FHT-1 


FHT-1 

t Impedance : 16 Q 
Frequency Range: 2,500—16,000c/s 
Sensitivity: 100 dB 
Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight * 330 g (11.75 oz) 
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ndertaken in maintaining the services to 
nembers. 

Officers elected for the year 1967-1968 
ire:— 

President: L. J. Brennan, VK4XJ. 

Honorary Secretary: A. M. Simpson, 
KK4ZAE. 

Honorary Treasurer: A. E. W. Williams, 
/K4AI. 

Assistant Secretary: E. Bange. Associate. 

Minute Secretary: M. J. Willett, 
VK4ZMW. 

Disposals Officers: C. B. Higgins, 
VHK.4CV; T. A. Lane, VK4ZAL. 

Inward QSL Officer: J. C. Files, VK4JF. 

Outward QSL Officer: W. Jehn, Associate. 

Divisional Sub-Editors: R. M. Vickary, 
VK4VX; M. J. Willett, VK4ZMW. 

VHF Representative: T. A. Lane, 
VK4ZAL. 

Convention Organiser: J. McGrath, 
VK4JM. 

Station Manager VK4WI: V. Jeffs. 
VK4VJ. 

Station Manager VK4ZWI 52MHz: G. 
D. Nixon, VK4ZZG; 144MHz: R. S. A. 
Hazlett, VK4ZRH; 432MHz: R. M. 
O’Malley, VK4ZRM. 

Class Manager: W. Cockburn, Associate. 

Class Manager Assistant: S. Carter. 
Associate. 

Technical Officer: G. G. Down, VK4XY. 

S.W.L. Group Registrar: W. Jehn, Asso¬ 
ciate. 

Business Manager: K. P. O’Farrell, 
VK40F. 

Country Councillor: R. M. Vickary, 

VK4VX. . A T- Wt 

Y.R.S. State Supervisor: A. E. W. 
Williams. VK4AI. 

Y.R.S. Examiner: J. G. Maclver. VK4JE. 

Publicity Officer: P. Brown, VK4PJ. 

Federal Councillor: Dr D. M. Portley, 
VK4DP. _ „ 

Federal Councillor Observer: D. R. 
Watson, VK4DZ. . 

The positions of Vice-Presidents, QTC 
Editor, -Library Officer and WICEN Co- 
Ordinator have yet to be filled. 

VHF DX ACTIVITY 

News has been received from David 
Tanner, VK8AU, located at Batchelor, 30 
miles south of Darwin in the Northern 
Territory, regarding KR6 VHF activity. 

Recently, American amateurs based on 
Okinawa lost their 50MHz privileges, but 
then obtained a new allocation of 52MHz 
to 54MHz in line with the Australian fre¬ 
quency allocation. . , . , Trn ^. n 

David, VK8AU, has liaised with KR6TAB 
on 28MHz and to date has heard KR6TAB 
on 52MHz. He also reports that other 
stations in Okinawa are preparing to 
operate on 52MHz and expresses the view 
that it should not be long before two-way 
contact is established. 

Already since the beginning of 1967, 
VK8AU has worked 29 countries on 28MHz 
and suggests that liaison on that band with 
operators could result in some interesting 
contacts being made on the 52/54MHz 
band during the coming sunspot maximum 
cycle. 

NEWS FROM J.A.R.L. 

From April 1, 1967, A2 emission from 
JA1IGY, has been altered from 50.5MHz 
to 51.990MHz. This has been done speci¬ 
fically to allow Australian stations to 
observe band openings to Japan. 

The J.A.R.L. are aware of and have 
.ublished in Japan, the Australian 
requency allocation of 52-54MHz. 

JA4IGY, JA6IGY, JA8IGY and JA9IGY 
continue to operate A2 emission on 50.5MHz 
and all stations operate* on the air 24 hours 
a day. 

I.T.U. NEWS 

Following the death of Dr M. B. Sarwate, 
Secretary General of the International Tele¬ 
communication Union (I.T.U.) on February 
19, 1967, Mr Mohamed Ezzedine Mili 
(Tunisia), Deputy Secretary General, will 
assume the duties of Secretary-General ad 
interim of the I.T.U., in accordance with 
No. 123 of the International Telecommuni¬ 
cation Convention (Montreaux, 1965). 

Mr Milli was elected Deputy Secretary- 
General of the International Telecommuni¬ 


cation Union on November 4, 1965, at the 
Union’s Plenipotentiary Conference in Mon¬ 
treaux, Switzerland. 

He was born in Djemmal, Tunisia, on 
December 4, 1917. A former pupil of the 
Ecole Normale Superieure of Saint-Cloud 
and of the Ecole Nationale Superieure des 
Telecommunications of Paris, he was appoin¬ 
ted a Telecommunications Engineer in 1946 
and in 1948 joined the Tunisian P.T.T. Ad¬ 
ministration. 

In 1957 he was promoted to the rank of 
Chief Engineer and made Acting Director- 
General of Telecommunications at the 
Ministry of P.T.T., in which capacity he had 
directed the modernisation and renewal of 
the Tunisian telephone network, in particu¬ 
lar by the introduction of the automatic 
crossbar-type system. 

Before joining the Union, he had attended 
nearly all the major conferences of the 
I.T.U. and of its International Consultative 
Committees. In particular he was elected 
Chairman of the Plan Committee for Africa, 
one of the regional committees of the World 
Plan Committee which is responsible for 
planning the future world telecommunica¬ 
tion network. In addition, he represented 
Tunisia on the I.T.U. Administrative Coun¬ 
cil from 1960 to 1965 and was elected 
Chairman of the 19th Session in 1964. 

Mr Mili is an Officer of the Order of 
Independence of Tunisia. Commander of the 
Order of the Tunisian Republic, and Com¬ 
mander of the Swedish Order of Vasa. 

Australis Project 

A report from the Australis Project group 
says that the technical problems that arose 
have now been overcome. It is now expected 
that the package will be sent to California 
during the second half of May. 

Electrical tests conducted with the 
29.450MHz and 144.053MHz transmitters 
indicate that the HF transmitter will have 
an overall efficiency of 60 per cent at 15 
volts and the VHF transmitter, an overall 
efficiency of 32 per cent at 15 volts. 

It is expected that the HF transmitter will 
have an average power output of about 
250mW and the VHF transmitter, approxi¬ 
mately lOOmW. The satellite should operate 
for two to three months. 

Although it is expeoted to ship the pack¬ 
age in May, it could be several months be¬ 
fore a ride into orbit can be arranged by 
Project Oscar with the launching authorities. 

Amateurs throughout the world have ex¬ 
pressed a desire to participate in tracking 
the Australis satellite. Project Australis ad¬ 
dress is: Projeot Australis, Melbourne Uni¬ 
versity Astronautical Society, Union House, 
Parkville, N2, Victoria. 


Tr 


Youth Radio- Scheme I 

Keith Howard, VK2AKX, has been ap¬ 
pointed Federal Co-ordinator of the Wire¬ 
less Institute of Australia, Youth Radio 
Scheme. Keith will carry on the work done 
by Rex Black, VK2YA, who is at present on 
an extended trip overseas to England and 
the Continent. 

Well known for bis work in the Westlakes 
Radio Club, many of the now active ama¬ 
teur operators in the Newcastle and Lakes 
area received their instruction in radio theory 
and practice at school clubs organised by 
Keith. 

Westlakes Radio Club 

David Frazer, a student at the Newcastle 
Technical High School, and a member of 
the Westlakes Radio Club for the past two 
years, was successful in passing the P.M.G. 
Amateur Operators Limited Certificate of 
Proficiency examination held in January. 

A fifth form student, David is 16 years 
old and specialises in transistor equipment. B 


THOUGHT POWER 

Acclaimed “A PROVEN FACT** by scientists, 
now makes possible the building of a peace¬ 
ful, secure, abundant happy life through 
simple “Thoughtcasting” methods. Read pages 
of letter-extracts in free, 18-page book that 
explains how problems can be solved. 

Send 13c stamp to:— 

Sect. EA, 44 Victory Lane, Leora, N.S.W. 


HAM 


RADIO 
SUPPLIERS 

(Established 1947) 

5a Melville St., Hawthorn, Vie. 86-6465 

I'liiiiiiiimiiHniiiHiHiiHiiiiiimHiiiiiiiiiimHiiiimiiiiimiiMiinmini. 

NEW CITY BRANCH 
I 323 ELIZABETH STREET, | 
f MELBOURNE PHONE 67 4286 f 

TRANSISTOR AMPLIFIER & TUNER MODULES 

PK522 50mW output. 3 Trans., single ended. 

out. imp. 8 ohm (9v). $5.75 

PK543 lOOmW. output, 4 Trans., push-pull, 
out. Imp. 8 ohm (9v) . . . . . . . . $7.50 

PK544 245mW. output. 5 Trans., push-pull. 

out. imp. 8 ohm (9v).$10.75 

PK801 1 watt output. 4 Trans., push-pull, 

out. Imp. 8 ohm (9v).$11.75 

GEM304 3 watt output. 4 Trans., push-pull. 

out. imp. 8 and 16 ohm (9v).$8.75 

SINCLAIR Z12 Hi-Fi, 12 watt Audio Amp.. 

out. imp. 2 ohm (12v).$19.50 

SINCLAIR Z12 9-12, 15 volt 1 Amp. Power 

Supply.$15.75 

PK633 BROADCAST TUNER. 550-1600 Kc.. 

3 Tnans. Superhet (9v).$10.75 

GEM B'CAST TUNER. 3 Trans. Superhet 5K 
imp. 535-1605 Kc. less ferrite aerial (9v 

$8.50 

RADAR BATTERY ELIMINATOR, 6-9-12-15v 
at SOOMa.$12.50 

THIS MONTH'S SPECIAL 

PT-34 Ferrocart Pocket Multimeters volts/ 

ohms amps.$5.75 

200H 20,000 opv. Multimeters volts/ohms/ 

amps.$10.75 

SE100 0-20 Volts, 20- and 200 Ma. Transis¬ 
torised Variable D.C. Power Supply. . . $19.50 
LSG-11 Signal Generator 120KC.-350 Me. 

with Xtal facility.$30.50 

TE22 Sine, square wave, Audio Generator 

20 C/S-200KC.$42.00 

CAPACITANCE Substitution Box (400 volt) 
switched .0001 uF.. .001, .0022, .0047, .01, 

.002, .047, .1, .22uF. $5.00 

RESISTANCE Substitution Box. switched. 
74 watt, preferring range, from 15 ohms to 

10 Megohms. $4.75 

Germanium Diodes English, General Purpose, 

(similar OA91). Suit Xtal Set Builders, etc. 
20 cents each or 12 for $2. 

TRANSISTORS TO CLEAR: 2SA29/OC44N 

and 2N215/OC71 both 75c each or 3 for $2. 
VALVES TO CLEAR: 2E26 Transmitting valve 

ex-new equipment. $1.95 

12AT7 Valves NEW 50c each or 5 for $2. 
6AG5 Valves 25c ea. or 10 for $2. 

VERNIER DIALS & DRIVES 

(English) Vernier Dial. 2 speed. 36:1 and 6:1, 
including blank escutcheon dial end knob. 

Uin shaft. $4 50 

Vernier Drive 6:1 Reduction Ratio, Panel 

Mounting. Uln shaft. $1.75 

VERNER Conversion for SWAN-350 6:1 Ratio. 

$2.00 

CERAMIC VARIABLE CONDENSORS 

25pF - $1.50 lOOpF _ $2.00 

50pF .... $1.75 ISOpF _ $2.25 

CRYSTAL CALIBRATING UNIT TYPE 10 

Nominal range: 500 Kc. to 30 Me. 500 Kc. 
xtal and 250 Kc./500 Kc. B.f.o. Provides 
heterodyne output in steps of 1 Me. Dial 

driven by machine cut strip gears, calibrated 
In 2 Kc. div. Easily read to 250 cycles. Out¬ 
put "spiked" approx. 1 sec. intervals, identi¬ 
ties beat note. Power requirements: 12v. d.c. 
at 0.3 amp.. 250 volts at 15 mA. This Is a 
precision instrument and a gift at $9.75. 

"KEW" KYORITSU PLASTIC PANEL METERS 

MRIP 1Uln square, clear plastic. 1 in round 
mounting hole, 1* 4 ln deep. 

MRIP—-500 uA. $3.75 

MRIP—I Ma. $3.25 

Other types to order. 

MR2P 1 s 4 ln square, clear plastic. I^in round 
mounting hole, l^ln deep. 

MR2P—SO uA. $5.50 

MR2P—50-0-50 uA. $5.50 

MR2P—100 uA. $5.25 

MR2P—100-0-100 UA. $5.25 

MR2P—500 uA. $4.00 

MR2P—0 — 1 Ma. 5 Ma. 10 Ma. 

IS Ma, 20 Ma. 100 Ma. 250 
Ma. 500 Ma. — ALL . . . . $3.50 

MR2P—1 Amp. 5 Amp, 10 Amp. 15 

Amp D.C. — ALL . . . . $3.75 

MR2P—15 Volt. 30 Volt. D.C. .. $3.75 

MR2P—VU Meter. $5.50 

MR2P—300 Volt A.C. S4.00 

MR2P—30-0-30 AMP D.C.$4.00 

MR2P—Stereo Balance. $4.00 

MR2P—“S" Meter. $4.00 

("S" Meter reads SI to S9 plus 10 to 30 db 
FSD 1 mA) 

MR3P 3ln x 3 3 a ln square, clear plastic. 23 4 !n 
round mounting hole, 1’aln deep. 

MR3P—SO uA. $8.75 

MR3P—50-0-50, uA. $9.00 

MR3P—100 uA 1 . $7.75 

MR3P—100-0-100 UA. $7.75 

MR3P—500 uA. $6.75 

MR3P—1 Ma: 5 Ma, 10 Ma. 25 Ma. 

50 Ma, 100 Ma. 250 Ma. 

500 Ma. ALL. $5.25 

MR3P—"VU" Meter. $8.50 

MR3P—300 Volt A.C. 55.50 

MR3P—10 AMP D.C. $5.50 
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New Elecfrolylic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3, 16mfd 
300V.W., 2-32 mfd. 300V.W.. 1 25mfd. 450 V.W. and 6 
low voltage electrolytics. $2.50. 

Post and packing 20c extra. 

New English Miniature 11x1 Switches 

^ These new miniature eleven-posi- 

wk tion single-bank switches are 1” 

HI * diam. with £” spindle, they have 

,# U||^es9R: silver-plated contacts and high 

^ »* TsV F aualitv insulation suitable for H.F. 

NEW IMPORTED 4" P.M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.50. 

Post and packing 30c extra. 


use. 

65c each. Post and packing 10c. 

Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra 

Other types also available. 

T V NEW AMERICAN 

r- TWIN TELESCOPE TV AERIAL 

\ Extends to 36in each section 

| can be used singly for car or 

portable .. $1.50 Post 20c. 

mm 4 


NEW 4" 

EXTENSION SPEAKERS 

These 4” speakers are mounted in 
polished cabinets suitable for use as 
intercom, units or extension speakers. 

LIST PRICE.$12 

SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT S4. 
Post and packing, N.S.W., 68c. 

Interstate, 98c. 



NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal 
Pick-ups and Sapphire Siyli. Available in STEREO at $25.50. POST 
AND PACKING EXTRA, N.S.W., $1.50; OLD., VIC., TAS., $2.25; 
W.A., S.A., $1.30. 


USED HIGH SPEED 240V. AC/DC MOTORS 

These 240 ▼. a.c. or d.c. motors nre 1/8 H.P. with a speed of 
7.000 R.P.M. and are Ideal for small drills, grinders, etc. Dimension*, 

5Viin x 3*/ain, with 5/16in spindle.$3.75 

Post, N.S.W., 50c; Interstate, 85c. 


NEW 4-SPEED STEREO 

PLAYER F.O.R. $17.50 (£8/13/) 

NEW STEREO CHANGER. 

4-SPEED F.O.R. $21.50 (£10/15/) 

SLIDER-SWITCHES 

10 pole 2-woy sliver plated contacts 38c 

POWER TRANSFORMER 

Prim. 240V Sec. 350 volls a side. 60 M.A. One 6.3V, one 5V Fll. 

$2.75 Post N.S.W. 60c, Interstate 80c. 


• ( ' 

LEADER SIGNAL GENERATOR LSG1I 

240V A.C. operated, 6 band 120KC to 390 megs. 
Provision for crystal. eiQ pa 

Post N.S.W., 75c; Interstate, $1.25. 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt at 4 amp., $3.75. Post, N.S.W., 20c; 
Interstate, 20c. Transformer for above rectifier tapped for 6 to 12 volt, with 
circuit for charger, $4.75. Post, N.S.W., 75c; Interstate $1.00. 

As above, 6 or 12 volt, at 2 amp., $2.75. Post, N.S.W., 35c; Interstate, 45c. 
Transformer for above, $3.75. Post, N.S.W., 35c; Interstate, 45c. 

NEW 240V. A.C. MOTORS 

These small motors, size 51n x 3in x 3V6in, nre 1-12 h.p., 
but are only suitable for intermittent use. $2.95. Post 
N.S.W. 35c; Interstate 50c. 



NEW AMERICAN TV POWER BOOSTER UNIT 
AT LESS THAN HALF PRICE 

(EX LIQUIDATION STOCK H. G. PALMER) 

These TV POW-R boosters can be used in two ways. Firstly as a “straight-thru” 
circuit giving extra boost to the TV signal for improved performance on one 
receiver. 

Secondly to boost signal strength to two or three TV receivers coupled to the 
one aerial. 


$9.75 (£4/17/6) POST FREE 


Full instructions supplied with each unit. 240 volt A.C. operation. 


A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOR USE WITH THE COLLARO OR B.S.R. TAPE DECKS 

Using 3 silicon transistors as featured in October. Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 

Please specify if required for pick-up or tape heads. 




25 WATT .. $53.75, £26/17/6 
17 WATT .. $43.75, £21/17/6 

Post Extra on 15 Watt. 
N.S.W., 10/; Interstate, 15/. 

25 Watt by Rail or Air. 

Too Heavy for Post. 


NEW 17 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones, pick-up, and radio with mixing facilties and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 


12in speaker for above (10 watt).$6.75 . . 67/6 

Crystal Microphones for amplifier. .$4.75 . . 47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 36-7398. 
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$23.75 (£11/17/6) 


NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

_ fl _ (DESIGNED TO SELL AT OVER £30/-/-) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED AT 
£2/10/- EXTRA. Post and packing N.S.W., $1.25 — Interstate. $1.75. 

RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock of manufacturers incluilfng S.T.C. and Stromberg-Carlson who have ceased the mnnu- 

raciure of television and radio receivers and can offer the same at less than 25 per cent of list price. 

The resistors are mainly I.R.C. and Morganite in values from 2U0 ohm. to 5 meg. in Vt, 1 and 2 watt ratings and include some wire 

wound resistors. 

List price, $9.01 oer 100. Our price, $2.00 per 100. Post and packing 25c extra, 

rhe condensers arc in most popular makes and include mica, ceramic, paper, and electrolytic in standard values. 

List price, $11 per 100. Our price, $2.06 per 100. Post and packing, 35c extra. 

ihe potentiometers are all current, types and include switch pots, dual concentric and T.A.B. pots. 

List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing. 25c extra. 

FO\FF For a period with each lot of resistors, condensers or potentiometers purchased we will supply free: One New Type 

" Valve Type 6U7G, 6X5GT or IT4. 

SPECIAL — OFFER 
Complete KIT for TRANSISTOR i PORTABLE $17.50 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary r arts to complete the set with full in¬ 
structions. Set Is housed In attractive plastic cate as Illustrated. 

Dials available for all States. Post and Pack: extra. N.S.W.. $1.00, Inter., $1.30. 


PpP 

Nt 


NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA101 

XA102 

XD103 


EQUIVALENT 
OC45 
O€44 
OC75 


R.F. Transistor. 55c 

0*e. Transistor. 75c e*. 

AUDIO general purpoao .. . . 75c 


Ducon type SFT 123 equiv, OC74 . 75c ea. 

Available in matched pair* at.SI.50 pair 

AUDIO OUTPUT 

Post and packing on transistors 15c any qunntlty. 


A.W.A. 23" E.H.T. transformers and 23" 110 deg. deflection yokes. New manufacturer's stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 

NEW VALVES AT BARGAIN PRICES 


•07 $1.75 

1A7GT . S5t 

1C7G . 30c 

1DSGT . 95e 

1K5G . 40e 

1K7G . 40c 

1M5G . 40c 

1P5G . 25c 

J05G . 25c 

1T4 . 45e 


3Q4 . 75c 

3S4 $1.00 

5V4G . S1.00 

6C8 $1.00 

6C8G . «0e 

VR99A equiv. 6J84 $1.50 


6H6G . 35c 

6K7G . 45e 

6KIG . 48c 

407G equiv, 4D6G $1.00 

6SA7GT . 9«e 

6SH7 . 55c 


4SJ7 . 

6SN7GT . 

6SS7 equiv. 6SK7 

6U7G . 

0X5GT . 

7C7 . 


95s 

95c 

85c 

45c 

75c 

35c 


12AT7 . $1 00 


Please add postage on nil vnlvcs. 


1L5G 
12A6 
12SK7 
12SK8 
12SH7 
866 . . 

954 . 

955 . . 
EK32 


95c 
50 c 
50c 
50c 
50c 
1.50 
25c 
25c 
68c 


NEW 4-SPEED STEREO & MONO PUYER5 

AT LESS THAN HALF PRICE 
, PHILIPS 4-SPEED 

V * 6V BATTERY PLAYER 

'&*■ M )••■*! MONO $9.75 

RjP JL /; STEREO $11.75 

Post and Packing, N.S.W., 75c. 
n nst ,*>nH Parking, Inter., $1.25 Extra. 

n NEW 240V. ELECTRIC MOTORS j 

3300 R.P.M. can be sup- £ f 

JaflffifiiSfr. piled with or without 

,t.V 4-speed reduction mech- 

iS> . anlsm - si» 3 ' A ” * 13/4 * \\ JBt r 

ril w +\ ,ncludi "“ ,plndlc - 

$2.75 — 

NEW PORTABLE RECORD PLAYER 

CASES TO SUIT THE ABOVE TURHTABU 

Attractive two-tone cabinet with plastic trim. 
Supplied with 5ln x 7in speaker In felt-lined enclosure 
Space for amplifier and batteries or power supply. 

#ii ca Dimensions: 131n x 13in x 7in. 

$11.DU Post and Packing: N.S.W., 90c; Interstate, $1.20. 

NEW MINIATURE MOTORS 

Ideal for models, toys, etc. It to 3 volts. 6,000 r.p.m. 
39c each or $3.50 per doz. Post 10c. 

EXTENSION SPEAKERS 

eo cn New 9x6 speakers In ease. 
-?oOU po$t: Interstate, 55ct N.S.W. 40c. 

NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping See. 
285 x 285 with 6.3v filament winding. 
60mA, $3.00. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and. 5v, $4.50. Post.: N.S.W., 40c; 

Interstate, 75c. 

60mA H.T. Chokes, 75c. Post.: 20c. 

T.M.K. 

MULTIMETERS 

Before buying $ee our range of 
T.M.K. te$t instrument$. As ad¬ 
vertised in April issue of Elect¬ 
ronics Australia. 

NEW MIDGET POWER TRANS. 

40m/ prim., 240v. Sec 225 x 225 with 6.3v. 
FU. Winding. 

ca Postage: N.S.W ., 25cj 

**'*•*“•* Interstate 45c. 

30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
FU. Winding. 

£3 Postage: N.S.W., 25c. 

$3.^0 Interstate 35c. 

NEW B.S.R. TAPE DECKS 

These new 3-speed B.S.R. Decks are f.t ed 
with a digital counter and will take 7in spools, 
spools. 

2 Track, $35, 4 Track, $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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LISTENING AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


that three times each day the Englis 
period is increased to 30 minutes. 

The balance of the General Service i 
in Japanese, with 15 minutes after eac 
English transmission except in the case o 
the three longer transmissions, whe 
Japanese will follow for 30 minutes. 


Round-the-clock Service from B.B.C. 

The B.B.C. v is now carrying its World Services 24 hours a 
day, and previous gaps of one hour duration in the trans¬ 
missions have been filled. The Pacific Service from London 
has been cancelled to make way for the increased trans¬ 
mission hours. 


B.B.C., London’s round-the-clock World 
Service has been reinstated after several 
years during which breaks came in the 
transmission. Firstly the transmission was 
cut three times in the day, but in the 
past few years this has been reduced to 
one cut, 0800-0900GMT. This was filled 
partially in the summer months, 0800-0845, 
by the Pacific Service, a regional program 
for Australia and New Zealand. This 
program has now been cancelled. 

The new transmission means B.B.C., 
London, is now never off the air, and is 
the only international broadcaster with a 
24 hour service in English. Changes in 
program times have had to be made. The 
former program of world news of the 
past 24 hours, previously carried at 0915 
and relayed by many overseas stations, has 
been brought forward to 0900. Radio News¬ 
reel, formerly at 0745GMT, is now carried 
at 0800GMT. The new transmission times 
mean also that London is now beaming 
its programs to Australia and New Zealand 
0600-1115, 2000-2245GMT. 

The new B.B.C. World Service schedule, 
which includes the extension of trans¬ 
missions to New Zealand and Australia, 
is as follows: 7150KHz, 0600-0800GMT; 
9640, 0600-0915; 11955, 0600-0915; 15070, 
0700-1115; 17790, 0900-1115; 21550, 0900- 
1115. Transmissions of World Service pro¬ 
grams to Australia are extended to 1315- 
GMT, on 15070, 1770, 21550 and are also 
sent out from the Tebrau relay, on 
11750KHz, for the period 0900-1315GMT. 
Reception for the morning in this area is 
unchanged, 2000-2245GMT, the frequencies 
used being 94100, 11860, 15070, 15260KHz. 

S.W. PROGRAM HOURS 

The recent issue of the B.B.C. Handbook 
shows the program hours each week for 
many of the world’s international broad¬ 
casters. Soviet Union has replaced China 
at the top, while the B.B.C,, London, top 
in 1950, has slipped to fifth place. 

Each week Moscow puts out some 1,381 
program hours, China 1,105, Voice of 
America 909 and West Germany 689. The 
B.B.C. broadcasts 663. Other countries listed 
are Egypt (589), North Korea (403), 
Cuba (325), Australia (297), Spain (276), 
Portugal (273), Japan (245), Holland (235), 
and Ghana 219 hours a week. The East 
European countries, Bulgaria, Rumania, 
Czechslovakia, Poland, Hungary and East 
Germany, have a combined weekly total 
of 1,211 hours. 

GREENLAND RADIO 

Reception of broadcasts of Greenland 
Radio, at Godthab, is one of the best DX 
loggings for some months. Signals are not 
only weak, but interference from sideband 
signals is also very strong. Tony Marr, 


of Auckland, and Theo Donnelly, of 
Hamilton, N.Z., were first to discover this 
signal on 5980KHz, opening at 1030GMT. 
Power of this station is listed as 1000W. 
Reception is made difficult by the strong 
signals of VO A, at Dixon, California, on 
5985KHz; and CE597, at Santiago, Chile, 
on 5975KHz. 

Opening with a march, the Greenland 
station announces in Danish and (then 
follows music. At 1040 we heard a long 
announcement, including place names, pre¬ 
sumed to be weather information, and then 
music continued till fade-out at 1050GMT. 
The same transmission is scheduled for 
5960KHz, but this frequency is completely 
blocked. The station has previously been 
reported in North America on 5980KHz, 
closing at 0300GMT. 

SUNSPOT COUNT RISES 

The continual rise in the monthy sunspot 
count shows that the time of maximum 
high frequency reception is approaching, at 
the time when the cycle of eleven years 
will be completed. In February, the Zurich 
Observatory in Switzerland reported the 
count showing an average of 92, and going 
as high as 125. The predictions are for 
May 84, June 88, July 92 and August 95. 

LIBYAN RADIO VERIFIES 

A verification letter by airmail from the 
Chief Engineer, Libya Broadcasting and 
Television Service, P.O. Box 333, Tripoli, 
has been received. The letter states that the 
transmission on 7165KHz is on the air with 
a test program relayed from the Home Ser¬ 
vice and using 100KW. Stations operating in 
Libya are as follows: 


KHz 

KW 

Location 

GMT 

7165 

100 

Tripoli 

0400-2230 

1052 

.5 

Tripoli 

0400-2230 

674 

100 

Benghazi 

0400-2230 

1394 

.1 

Tobruk 

0400-2230 


The short wave transmitter is fed into a 
V-cage ■antenna, while the medium wave 
stations use V2 or V3 tower type aerials. 
Libya time is two hours ahead of GMT. 

JAPAN EXTENDS SCHEDULE 
Radio Japan has extended its trans¬ 
missions to 361 hours a day. The new 
schedule now in force by the Japanese 
Broadcasting Corporation includes 
additional times and frequencies for many 
transmissions. Service to Australia and New 
Zealand is unchanged, 0930-1030GMT on 
11875 and 15235KHz. 

A new plan of transmission includes 
additional hours in the South Asian 
Services now increased to seven hours a day, 
while areas close to Japan will be further 
increased in hours. The General Service, 
which is on the air with news in English 
on the hour every hour, is extended so 
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RADIO SERVICE FOR QATAR 

Qatar, one of the wealthy oil States ii 
the Arabian Gulf, has ordered one 100KV 
short wave, and one 10KW medium wav< 
transmitter from The Marconi Company 
of England. This new station is to be ii 
operation early next year. The establish 
ment of this broadcasting station will cosi 
£200,000. Transmission will cover som< 
1,200 miles via the short wave transmitter 
and the medium wave station will provide 
programs for local reception. 

Transmitters will be housed a few miles 
outside Doha, the capital of Qatar, and 
will carry identical programs on both bands. 
Studios will be located in Doha itself. 
The new station will add another name 
to the long list of countries being received 
by short-wave listeners. 

NEW VOA EXPANSIONS 

The recent expansion at the Voice of 
America, Greenville, North Carolina, base 
makes this the most powerful short wave 
centre in the world. The transmitters num¬ 
ber 22 with a combined output of 4500KW. 
Other expansion plans include a new trans¬ 
mitter site in Greece, where 10 SW trans¬ 
mitters ranging from 50 to 250KW will 
soon be ereoted. In the U.S.A., higher- 
powered transmitters are to be installed at 
Bethany (Ohio), and Delano and Dixon 
(California). 

RADIO ZAMBIA SCHEDULE 

Details on the schedule of Radio Zambia 
have been received by Barry Williams, 
Auckland, N.Z. The schedule gives trans¬ 
missions on 49 HKHz as testing 0400-2100- 
GMT with 2500W. It also appears that a 
new schedule is in use on 3295KHz from 
0345-0630 and 1430-21Q0GMT with 20 or 
120KW. Frequency 7240KHz operates 0700- 
1400, with either 20 or 120KW. The address 
of the station is Radio Zambia, Broadcast¬ 
ing House, P.O. Box RW15, Lusaka. 

RADIO CANADA SW CLUB 

After four years of existence, the Radio 
Canada Short Wave Club contin.es to in¬ 
crease in membership, which is now nearing 
the 5,000 mark. Club meetings are conduc¬ 
ted in the transmissions from Montreal 
each Saturday, 0845GMT on 5970, 9630- 
KHz for the South Pacific. Other transmis¬ 
sions, at 0745GMT on 5900, 9630KHz for 
Africa, and 2125GMT on 15320, 11720 and 
9630KHz for Europe, also give good recep¬ 
tion here. 

The meetings consist of items of interest 
to short wave listeners and answers to 
technical questions sent in by listeners. 
Membership in the Club is free and details 
can be had on application to the Secretary, 
Radio Canada Short Wave Club, Box 6000, 
Montreal. Club President is Basil Duke, 
Supervisor of Engineering Services of the 
International Service. Duncan Nioholson, 
Assistant Supervisor, is also heard in the 
broadcasts. 

ZYV40 USING 9645KHz 

Brazilian signals on the 49 and 31Mband 
are best at 0900GMT. Many signals can be 
received and new ones come to light as 
frequencies become clear. Latest Brazilian 
to be received is ZYV40 on 9645KHz, lo¬ 
cated at Pocas de Caldes. Power is 7500W 
and station slogan is “Radio Cultura de 
Pocos de Caldas.” The station is heard at 
0930 in typical Brazilian programs, with 
commercial announcement and Portuguese 
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msic. The station call, consisting of a 
;ries of chimes, is recorded and is played 
equently. The station calls on BC and SW 
nd other details are broadcast in Brazilian. 
Reports can be sent to the station, whose 
ostal address is C.P. 143, Pocos de Caldes, 
I.G., Brazil. The station is understood to 
erify by letter. Readers should not be con- 
used with a Portuguese signal on 9655KHz 
Iso at 0930, which is Radio Havana, Cuba 
/ith programs for Brazil. 

BROADCASTS FROM PERU 

Signals from Peru in the 31M band are 
>eing reported by Bob Padula, of Mel- 
K>ume. Radio Nacional OAX4R, in Lima, 
>n 9562KHz opens 1120GMT. Iquitos 
tation on 9625KHz identifies at 1120GMT. 
Lima station Radio La Cronica on 
>520KHz is heard at 1200 with call 
3AX4J. Radio Amazonas, Iquitos, opens 
at 1100GMT using 9770KHz, but 
:o-channel interference is severe from 1115. 
Radio Tropical on 9710KHz is heard at 
1200GMT and the call is OAX9D. In the 
*9M band, Radio Excelsior is heard from 
Lima on 6045KHz at 1100GMT. The 
station was formerly on 6105KHz; it has 
the callsign OBX4G. 


FLASHES FROM 
EVERYWHERE 

EGYPT: Cairo, in the English service under 
the slogan “The Voice of Africa” is 
broadcasting to West Africa 2045- 
2215GMT. Using 15135KHz signals 
in New Zealand are good towards the end 
of this daily transmission. English ends 
at 2210, then follows five minutes of 
news headlines in Arabic before close 
down at 2215 with the U.A.R. National 
Anthem. 

NIGERIA: Transmission from Lagos trans¬ 
mitters in the External Services closes at 
2205GMT. Two frequencies are used, 
11915 and 9690KHz, the former being 
the stronger. The program is in English 
beamed to the United Kingdom and 
Europe. 

EAST GERMANY: Station Radio Berlin In¬ 
ternational in the South Asia service opens 
in English ait 1415GMT. Frequency 
17780KHz has been used recently, which 
is in parallel with 15240KHz. Program is 
in English from 1415 to 1500GMT. 

DOMINICAN REPUBLIC: Station Radio 
Mil has verified reception by letter of its 
494QKHz transmission. Station uses 1KW 
and has the call HIBLE. Dene Lynne- 
berg, Wellington, N.Z., who reports this 
news, heard the station last winter around 
0400GMT. 

CHILE: Station CE970 at Santiago is noted 
at 1100GMT on 9700KHz. Station Slogan 
is “La Voz de Chile.” Its transmissions 
are generally mixed with the Armed 
Forces Radio Service signals which carry 
the program from Washington on the 
Dixon California transmitter. In the past, 
CE970 has verified reports with a folding 
verification card. 

NORTH VIETNAM: Hanoi Radio is now 
scheduled in English 1000, 1300, 1530, 
2300GMT. The program time is 30 min¬ 
utes in each transmission. The station car¬ 
ries French 2330-2345,0415-0430, 1330- 
1400GMT. Hanoi uses 7210, 9760, 9840, 
11760, 11840KHZ and, on BC, 1240KHz. 

MEXICO: Station Radio Universidad, Mexi¬ 
co City, has settled on the channel of 
9600KHz. While it is officially listed on 
this channel, the station has been making 
frequency changes for some time. Recep¬ 
tion is at 2200GMT reports World Publi¬ 
cations bulletin, at which time identifica¬ 
tion is given, 

(Continued on page 149) 


STATION SCHEDULE CHANGES 

Services from Radio South Africa an Johannesburg to North America 
and Europe are now on a regular basis. The 1,250-acre transmitting site. 
40 miles south of Johannesburg, was officially opened in October, 1965, by 
the late Prime Minister of South Africa, Dr H. F. Verwoerd. Since May, 
1966. it has been the centre for all R.S.A. transmissions. 

The Voice of South Africa/ now carries programs to Africa, Europe, 
Canada and the United States, and additional languages have also been added. 
Four 250KW transmitters are in use and when the (project is completed in 
1968, it will be possible to couple these transmitters to any of 38 aerial 
systems. The North American aerial, when reversed, can be used for 
transmissions to Australia and New Zealand. 

The station has a “DX Corner,” and it is at present featuring a series 
on how to get the most from short wave reception, and the receiver. The 
program is carried in all English transmissions on Thursdays. 

Transmissions to Europe: 

GMT Area and Language 

1800-1855 France, Belgium, Switzerland (French) 

1900-1955 United Kingdom, Eire * (English) 

2030-2125 Germany, Austria (German) 

2130-2225 Netherland, Belgium (Dutch) 

2230-2325 Portugal (Portuguese) 


KHz 

15245, 11800, 9525 
11785, 9525 
15200, 11785 
11785, 9720 
11785, 9720 


Transmissions to North America: 

2330-0025 Canada—Eastern (English) 11900, 9675 

0130-0225 U.S.A.—Eastern—Central (English) 11900, 9675 

0130-0225 Canada—Mountain—Central (English) 11900, 9675 

0230-0325 United States—Pacific—Mountain— 

Canada—Pacific (English) 11900, 9675 

ALBANIA SCHEDULE 

Expansion in the English schedule of Radio Tirana in Albania has been 
observed with services now to Africa, Asia and North America, as well for 
reception in Europe, 


GMT 

Area 

KHz 

0000-0030 

North America 

9390 

0230-0300 

North America 

9715 

0630-0700 

Europe 

6160 

2000-2030 

Europe 

7265 

2200-2230 

Europe 

7265 

0400-0430 

Asia-Africa 

7265, 9390 

1500-1530 

Asia-Africa 

7265 


HOME PROGRAMS FROM VIENNA 

The Austrian Radio is well known for its world wide services, and its 
present transmission to Australia and New Zealand is broadcast 1000-1200GMT 
on 17775KHz. Information from Vienna gives news of the lower powered 
relays which carry the Home Service for reception in Europe. 


KHz 

KW 

GMT 

Area 

6000 

1 

0430-2300 

Europe 

6155 

4 

1300-1700 

Europe 

7245 

4 

1700-2100 

Europe-Middle East 

9700 

4 

0500-1300 

Europe-Middle East 

15410 

20 

0600-0900 

Middle East 


program and the others take the 


The 6000KHz station carries the “A’ 

“B” program. 

ASCENSION ISLAND RELAY 

The extension of the frequencies used by the B.B.C. relay base on 
Ascension Island, the South Atlantic relay point, involves the use of four 
transmitters. 


Vernacular Services 


GMT 

Language 

0430-0445 

French 

0515-0545 

French 

0545-0600 

Hausa 

0630-0700 

French 

1830-1930 

French 

1930-2000 

Hausa 

2115-2145 

French 

2200-0015 

Portuguese 

0015-0415 

Spanish 


World Service in English 


0400-0500 

English 

0500-0515 

English 

0515-0600 

English 

0600-0630 

English 

0630-0700 

English to Africa 

0700-0715 

English 

0715-0730 

English 

0730-0800 

English to Africa 

0800-0815 

English 

0815-0915 

English 

1700-1745 

English 

1745-1830 

English 

1830-2000 

English 

2000-2115 

English 

2300-0415 

English 


KHz 

15235, 11820, 9670 
11820, 9670 
11820, 9670 
11820, 9670 
15105, 9580 
15105, 9580 

15400, 15180, 11820, 9580 
15180, 11820 
15180, 11820 


11860 

15235, 11860, 11820, 9670 
15235, 11860 
15235, 11860, 11820, 9670 
15235, 11860 

15235, 11860, 11820, 9670 
15235, 11860, 11820 
15435, 15235, 11860, 11820 
15435, 15235, 11860, 11820 
15435, 15235, 11860, 11820 
.15400, 15105, 11820 
15400, 15105, 11820, 9580 
15400, 11820 
15400, 11820, 9580 
15140 


The four transmitters now used are each of 250KW. They are beamed 
on Africa and North and South America, but are providing listeners in the 
Pacific also with an excellent signal on some transmissions. 


ELECTROHICS Australia, May, 1967 


147 







SOUND PROJECTORS 

Clnevox Prefect 16mm In *ood 
working order. 240v operated, com¬ 
plete with speaker and amplifier. 

£57-10-0 $115.00 

CIRCULAR SLIDE 
RULE 

3Viln diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 

12/6 $1.25 each 

Post 10 cents 

" REFLECTOR 

GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, lViin dlam. 
1 Lens 1 11/ 16in Focus, lViin 

diameter. 

1 Air-spaced Lens, lViin diara. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

$1.85 

Post: N.S.W., 30c: Interstate, 40c. 

“PMG TYPE 

TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries nt each 
phone. Any number can be con¬ 
nected together on single line. 

£11-10-0 $23.00 

(1 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
_station._ 

AERIAL CAMERAS 

F.24 Mark IV 2.9 L e ns, stops 11, 
8, 5.6, 4, 2.9. 

With 3in x 81n FI DaBmeyer 
Lenses complete with wooden case. 

£19-10-0 $39.00 

50c Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. 


SHIPS' CLOCKS 

(No bell). Smith’s 8-day, fully 
Jewelled. Original cost $120. 
Special 7ln brass 525. lOViln Seth 
Thomas splash-proofed bakelite 

£15 $30 

Post N.S.W., 70c) Interstate, 95c. 

MINIATURE 
ELECTRIC MOTORS 

l'/6 to 3 volts DC, ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cents each 

(Post 7c) 


807 VALVES 

BRAND NEW IN CARTONS 

17/6 $1.75 ea. 

Post 4c 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll of twin (equal Vx 
mile). $7.00 per coll. 

Post, N.S.W. 70ci Interstate $1.2$. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 


AWA OSCILLOSCOPE 

Calibrated with delay time base. 
5ln, 240 vac., perfect. 

£97-10-0 $195.00 


AMPLIFIER 

Subminiature 4-Transistor, Audio 
Push-Pull. 

£3-10-0 $7.00 Post 58c 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
strong metnl lacquered base and 
frame. Height 181n. Complete with 
lead. 

12/6 $1.25 

Post and packing. $1.00. 


DRAFTING 

MACHINE 

Genuine Swlss-Wlle, (Without 
Scale). 

£9/15/- $19.50 Post $1.20 



P.M.G. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 


NIFE CELLS 

1.2 Volt fnly charted, 4!n x 31n 
x lin 4 AH. 

10/-$1.00 each 

Post. N.S.W., 25c; Interstate, 35c. 
1.2 volts 15 AH, Bin x 4in x lin, 
$2.95. 

2.4 volt 10 AH, 61n x 2VMn x 2in. 

$2.50. 

Post, N.S.W., 30c; Interstate, 40c. 


PERSPEX 

Slightly domed shape, 16In x 
12in, $1.55. 2ft 6ln x 181n tap¬ 
ering to 6in, $1.75. 2ft 6in X 2ft. 
$2.45. Domed approximately 3ft 
6in x 2ft, $5.50. 

50c cartage to rail. Freight payable 
nt nearest attended railway station. 



45c each. Post, 15c. 


VALVES 

BRAND NEW 

IN CARTONS. 

Special discount for quantity 


807 

$1.75 

6AG5 

S9e 

6SN7GT 

9Se 

12AU7 

$1.00 

89 

$1.00 

X61M 

$2.20 

12SA7 

$1.25 

CV850 

$1.50 

6H6 

45c 

1H6G 

30c 

41 

$1.23 

832 

$5.00 

5U4G 

95c 

6F13 

75c 

77 

$1.00 

6AK5 

$1.50 

VR150-30 

$1.00 

6X4 

$1.00 


6F8 

' 73c 

5CPI 

$3195 

6N7 

$1.00 

EF50 

35c 

12SK7 

50c 

6U7 

75e 

VR1120 

80c 

VI103 

$1.00 

VR118 

73c 

VH120 

75c 

VR63 

25c 

IL4 

$1.00 

6R7GT 

50c 

5Y3 

$1.50 

VT4C 

75c 

6C4 

50c 

AU5 

$1.00 

CV2184 

$2.25 

80 

$1.25 

2x2 

75c 

6AK5W 

$1.50 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 



38 Powsr 

Brand new. 


£2-19-6 $5.95 

60 magnification with a 40mm 
coated objective lens. 

With Tripod. 

£17-10 $35.00 


As illustrated. 

Postage, 95c; Interstate $1.20. 


TELESCOPES 

38 x 40 with Tripod 

£4-17-6 $9.75 


45 x 40 VARI-POWER 
WITH TRIPOD 

£7-19-6 $15.95 

Poet 70c; Interstate. 95c. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw., lw, 2w✓ 
tolerances between 1 and not ex¬ 
ceeding 3% Including 100, 360, 
560. 750, 15K, 22K, 17K. I00K, 
180K. 220K, 560K, 920K, ohms. 
Usual price 40e each, 59 assorted 
different values for only 

37/6 $3.75 

Poet 15 cents 


C.M.A. CABLE 

240 volt 3/ .036 black, new and 
perfect. 100 yds. rolls, $3.00. 6 or 
more. 

£1-5-0 $2.50 

30c cartage to rail. Freight payable 
nt nearest attended railway 
station. 


MICROMETERS 


GENUINE VARIACS 

0-113 V.A.C. 1| Amps, $29 each, 
or couple 2 together for 140 V.A.C. 

The two for $45 
Genuine American 
Zenith Variacs 
0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 V.A.C. 

The tw 0 for $34. 

50c cartage to raB. Freight pay¬ 
able at nearest attended railway 
station. 


522 TRANSCEIVERS 


100 to 159 ra/cs. 


£17-10-0 $35.00 


KLYSTRON MIXER/DUPLEX 
units, 9375 megs, complete with 
crystals, $13, £6/10/ each. 

Post. N.S.W., 45c; Interstate, 50c. 

FRACTIONAL 240V 
AC MOTOR 

1/25 h.p., new, with coupled 2- 
•peed gearbox. 1425 and 300 
r.p.m. Ideal for nimbler, etc. 

£ 10 - 0-0 $ 20.00 

Post N.S.W., 70c; Interstate. 95c. 


Brand new Goodell-Pratt, 0 to lln, 
$7.50; Slococnbe, Un-2in, $7.85; 
Starrett lln-2in, $9.15. 

Post, 32c. 

CHOKES, 7.5H, 60mA .. 9 Sc 

VIBRATORS, 6 volts, 7-pln, 75e 
each. 

UNISELECTORS. 4 BANK. $4 00 
INVERTERS, 26v-115v 2Kw 400 

cyde.$9.30 

HAND MICROPHONES, with 
Press-to-Toik Switch .. 93c ea. 
Post, N.S.W., 25c> Interstate, 30c. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic Ex¬ 
tend to 4ft 6in.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 

No. 19 2-war radios, with hand 
set, power supply, leads. $35.00 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts. 


ASTRONOMICAL 

TELESCOPES 

3Vi” Reflector. 126 Magnification 
complete with 4X Finder and 
Equatorial Mount. 

£29-10-0 $59.00 

Post N.S.W. 70c, Interstate $1.20 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

9 x 30.$19.59 

7 x 50.$26.59 

10 X 50.$27.59 

12 x 30.$21.59 

Post, N.S.W. 70c; Interstats, $1.29 

SPECIAL ARMY RELEASE. 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY. 
General and Marine Use 
4 x 40 Genuine HANDLEY. 
Cost $60.00. Our Price. $6.50. 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost $99. 

Our Price.$9.95 

15 x 40 variable Power Otway, 
$15.50. 

Freight payable at nearest 
attended railway station. 


PROJECTOR LAMPS 

BRAND NEW PHILIPS 
240 volts. 750 watts. Base down. 
£1-5-0 $2.50 Post 13 cents. 


4 DIGIT RELAY COUNTERS 
50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.23. 12/6 each. 

Post 13c. 


RECORDING TAPES 

SCOTCH BRAND. 

EX-WOOMERA. 
SLIGHTLY USED. 
PERFECT ORDER. 

Ideal for professional quality 
audio recording. 

1200ft 71n reel Viln $2.73. Post 12c. 
600ft 5ln reel Viln $1.68. Post lie. 
200ft 31n reel Viln 65c. Post 19c. 


CRYSTAL CALIBRATOR 

With 500kc crystal up to 32 m/cs, 
used, good condition. £4/17/6 
($9.75). New (£6/10/-) $13.00 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, Ideal Broad¬ 
cast Studio, music recording, 
Church and play recording etc., 
£45, $90. 


SCOOP PURCHASE 

Gramo. Motors, New. IVfade In 
U.S.A. 4-speed- 240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W., 30c; Interstate. 40c. 


240-110 VOLT 6KVA 
TRANSFORMERS 

Encased, including switches, 
new, $50. £23. 


LEAD ACID BATTERIES 

New 2 volt 1.5 amp. $1.73, 12 volt 
0.73 amp. $3.73. 

Post, N.S.W.. 25c; Interstate, 39c. 

SPECIAL lucky dip valve offer. 
15 new valves In cartons for 
only $2.00. We haven't got time 
to sort them, so you reap the 
benefit. Post, 30c. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill, amp., 24 volt. 1/tln 
push movement. 

$1.25. Post, 10c. 


BATTERY CHARGER 

6 or 12-volt, 2Vi amp, without 
meter, $10.50, £5/5/. 

2Vi amp wilh meter, 

$12.60, £6/6/- 
4 mtid with meter, 

$14.50, £7/3/. 

Post. N.S.W., 70c; interstate, 95c. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. 

$3.85 pair. 

Post, 25c; Interstate, 40c. 


BATTERY CHARGER KIT 

TOP grade, Imported from England. 
Complete assemble yourself with 
instructions. 

6 or 12 volts. 2Vi amps without 
meter, $8.50 or £4/5/. 

IVx amps with meter, 

$10.50 (£5/5/). 

4 amps with meter, 

$12.50 (£6/5/). 

Post. N.S.W., 70c; Interstate, 95c. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 


SORRY, NO C.O.D. 
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MENIA: Radio Erevan is reported at 
015GMT on 9640KHz with -a program 
n Armenian and English. The station 
eft the air at 203QGMT according to 
he Japanese S.W. Club bulletin. Our 
verification from this station came in the 
orm of a letter with several postcards. 

S.A.: San Francisco station KGEI is 
low using 15240KHz for its full trans- 
nission. The station closes at 0500GMT 
yver Radio Australia, also using 
l5240KHz, and states that transmission 
)pens 2220GMT. The complete service 
2220-0500 is beamed to Latin America, 
and is operated by the F.E.B.C. of 
Manila, with gospel sessions. News in 
English is at 0445GMT and station slogan 
is “The Voice of Friendship.” 

USTRIA: Vienna has a test transmission 
to the eastern part of South America 
on 11760KHz. Transmission is 0200- 
0400GMT, with reception best at 
0330GMT. At 0345GMT the B.B.C., 
London, opens on the frequency, while 
some interference from Havana, Cuba, 
is also present throughout the service. 
Vienna also uses 6165 and 9770KHz 
at the same time, beamed to North 
America. 

URUNDI: Radio Cordac, Bugumbura, is 
reported to operate 0330-0430, 0930-1100, 
1630-1915 on 3985 and 4920KHz. English 


NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, N.Z. All times listed 
are Greenwich Mean Time, add eight 
hours for Perth, 10 hours for Sydney 
and 12 hours for Wellington time. Fre¬ 
quencies are listed in Kilohertz. 


is reported at 0330-Q400 according to 
Sweden Calling DXers. 

GAMBIA: From its studios in Bathurst, 
Radio Gambia operates Monday-Friday 
1710-2030, on 4820KHz, according to 
station verification. The station’s address 
is Broadcasting House, Bathurst, and 
power on 4820KHz is listed as 3100W. 
The station carries B.B.C. news at 
1800GMT, and again at 2000GMT. 

WEST GERMANY: Deutsche Welle is to 
expand its services. Present transmitters 
are eight of 100KW, situated at Julich, 
in Germany, and one 250KW outlet at 
Kigali. The station is to order four 
250KW transmitters for delivery in 1968, 
for new relay stations in southern 
Portugal and somewhere in Central 
America. 

GUATEMALA: Station La Voz de 

Guatemala uses 6180KHz and is heard at 
0440GMT to sign off 0617GMT. Radio 
Nacional, at Tikal, is now using 6205KHz 
with the call TGFP; sign-off is 0430- 
GMT. TGBA Radio Mayade Barillas, 
Santa Cruz de Barillas, uses 2360KHz 
and sign-off is reported as 0505GMT, to 
0520GMT when closing with “The Lord’s 
Prayer.” 

TAHITI: Papeete, with the address Radio 
Tahiti, P.O. Box 125, Papeete, now 
operates daily on 1400, 6135 and 

11825KHz, all with 4KW. Transmission 
is 2100-2330 (Sunday from 2000), 0300- 
0800 according to station verification. 
Programs are in French and local 
languages. French is 0500-0800GMT. 

ANDORRA: Radio Andorra is using the 
new frequency of 719KHz on medium 
wave. Listeners from Europe report some 
interference from Radio Free Europe, but 
the new frequency is giving better 
reception than the former frequency, 
reports Sweden Calling DXers. 

The Andorra station is also reported on 
short wave, or 5990KHz, at 1930 in 
French and at 2130 in Spanish. It is 
understood Radio Andorra will sell time 
to Radio London if the Radio London 
off-shore station has to close due to 
present Government legislation. 

MALDIVE ISLANDS: From its studios 
at Male, Maidive Islands Broadcasting 


Service is broadcasting on 3290KHz at 
1600-1700, on 7225KHz at 1300GMT, 
and on 9540KHz at 0830GMT in 
Hindi. The station has news in English 
at 0900 on 9540KHz. 

The Maidive Islands are located in the 
Indian Ocean, and have been proposed 
?s the site for a B.B.C. relay base in 
the future. 

EGYPT: Radio Cairo broadcasts to North 
America 0130-Q300GMT on 9745KHz. 
The same frequency has been observed 
in Arabic after 0030GMT, and again 
after 0300GMT. It is reported that Cairo 
is using 21615KHz from 1145 to sign-off 
at 1430GMT with program in Indonesian 
and other Asian languages. 

IRAN: Radio Teheran now opens trans¬ 
mission to Europe at 1730GMT, using 
15135 and 11748KHz. French is broad¬ 
cast at 1930, English at 2Q00GMT. The 
station verifies with a form letter, and 
booklets on life in Iran. 

MARTINIQUE: ORTF, Font-de-France, is 
being reported at 1100GMT using 
9705KHz, with usual French programs. 
This is a new outlet for Martinique. The 
station was formerly heard on 3385KHz 
in this area at this time. 

CONGO: Bob Padula, Melbourne, reports 
that Congo is testing a new transmitter, 
possibly 50KW. Frequencies noted are 
4765KHz, 9605KHz and 4935KHz, and 
the station alternates each day between 
these three frequencies for the test. 
Reception, from 0430-2300GMT, was con¬ 
tinuous music. The station identifies in 
French each 30 minutes requesting 
reports. The 60M-band station operates 
0430-1130. 1715-2300 and 9605KHz 1130- 
1710GMT. 

ALBANIA: Tirana Radio is now reported 
to use a new 31M-band outlet It has 
been well received in New Zealand and 
North America in a service in English 
beamed to the latter area. Frequency in 
use is 9715KHz and the time of the 
English transmission is 0230-0300GMT. 

CAIRO: Broadcasts to Europe and the 
United Kingdom in English from Cairo 
are now on 12005KHz. This is a move 
from 11965KHz, and the transmission 
time is 2045 to 2315GMT. The same 
program is broadcast on 9475KHz. 

ITALY: Rome Radio has a new trans¬ 
mission in English to the Far East, and is 
carried 0450-0510GMT on 17710, 15310, 
11905KHz. This transmission is in 
addition to the service 2205-2220GMT, 
which is also heard on 11905KHz. 

MADRID: Radio Nacional de Espana, ser¬ 
vice in English to North America is on 
the air 0100-0145, 0200-0245, 0300-0345, 
on 9760KHz, but at times is noted on 
9725KHz. The station does not always 
open its programs at the scheduled time, 
and readers report that technical breaks 
often occur in the station’s transmissions. 
Spanish transmissions are also carried 
1258-2200 on 7105, 6140 and 9570KHz. 

RUMANIA: Bucharest has added 

additional services. English is 1300-1330 
on 11920, 15250 and 15318KHz: to 

Africa 1500-1530 on 11885, 11920, 15250 
and 15380; 1930-2030 on 5990, 7225, 

951 OK Hz: 2230-2300 on 6190, 7195KHz. 
French, 1130-1200, is carried on 11920, 
15250, 15318KHz. German is 1200-1230 
on 11920 and 15250KHz. Some changes 
may be expected in these frequencies. 

RUMANIA: Transmissions from Bucha¬ 
rest, carry programs in English for 
Europe 1300-1330 on 11920, 15250KHz; 

• 1930-2030 on 5990, 7225, 9610KHz; 

2230.-2300GMT on 6190, 7195KHz. Also 
to Asia 1500-1530 on 15250, and to Africa 
on 1 1810, 11885 and 15380KHz. A pro¬ 
gram to North America for radio ama¬ 
teurs and DXers is on the air each Wed¬ 
nesday and Friday at 1930, 2230GMT 
and Thursday and Saturday 0130GMT on 
6150, 6190, 9510, 9590, 11885 and 

11940KHz; also at 0300 on the same 
frequencies as well as the additional fre¬ 
quency 9570KHz. 


COLOMBIA: Station Radio Nacional, at 
Bogota, is reported by Sweden Calling 
DXers as being heard 2200-2300GMT. 
Best reception is on 1533Q, and 11740, 
9635 and 6180KHz are also in use, while 
4955KHz is on the air for local recep¬ 
tion. 

AFGHANISTAN: Radio Kabul is on the 
air to Europe with German 1830-1900 
on 9700 and 11760KHz. The station has 
also been reported to have English 1900- 
1930 on occasions on the same frequen¬ 
cies. 


BROADCAST 
BAND NEWS 


AUSTRALIA—Latest information on the 
three new Queensland commercial stations 
is that the one for Innisfail-Tully area is 
to be in operation by the middle of Septem¬ 
ber. The station will operate on 800KHz 
with 2KW day and night. The directional 
aerial is required to serve Tully and other 
centres in the south, and Innisfail in the 
north. The other two stations are Gold 
Coast to use 1200KHz and Atherton 
560KHz both with 2KW. 

INTERNATIONAL WATERS. — Radio 
London has started broadcasting in German 
and has also made arrangements for pro¬ 
grams to be transmitted by Radio Andorra. 
Radio Europe, in the North Sea, is soon 
to commence services in French, German 
and Flemish. Radio Hauraki 1480KHz 
operating in the Hauraki Gulf, off 
Auckland, 1700-1300GMT daily, has been 
heard in several areas of the Pacific. 
Arrangements are under way for a printed 
verification card to be issued by the station. 
Listeners may experience some delay in 
the receipt of their verification from P.O. 
Box 2964, Auckland, the mailing address 
for reports. S3 



ULTRA 
VIOLET 
and BLACK 
LIGHT KITS 

for 

• EXPERIMENTERS 

« HOBBY & SCIENCE « ROCKHOUKDS 

Huge Range of exciting kits and accessories 
can be used for 9 Identification and 
examination of fluorescent minerals • Mining 
and prospecting fluorescent minerals • Writ- 
ting invisible messages • Fluorescent 
chemistry • Fluorescent chromatography 

• Fluorescent wood collections 9 Blackboard 
visual demonstrations • Fluorescent photo¬ 
graphy • Study of phosphorescence • Paint¬ 
ing of fluorescent pictures • Fluorescent and 
tagged postal stamps 9 Fluorescent signs 

• Detect forgeries and alterations • Crimin¬ 
ology o Medicine. 

Send 4c stamp for full details and price list. 
Please indicate subjects you are Interested in. 

MODERN SCIENCE SUPPLIES 

Dept. E5 Box 3702, G.P.O., SYDNEY. 

Or inspect at 85 William St., Sydney. 31-3922 
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136 VICTORIA ROAD, MARRICKVILLE - 51-3845 


PANEL METERS 


Square. Clear Plastic. 

2'/4ln 50 IA.$4.75 

244in 50 IA .$5.75 

2V4in V.U. Meiers.$4.75 

344ln 1mA.$4.75 

2 Vi in 500V A.C.$4.25 

2Viln 500V D.C.$3.50 

344in 500V A.C.$5.75 

3% 500V D.C.$5.00 

Post N.S.W. 25c. Interstate 40c. 


20 

CT330 


20 

CT500 


220S 4000 O.P.V. 

D.C. Volts 5, 25, 125, 500, 2500. 
A.C. Volts 10. 50, 250, 1000. 
Current: 250uA, 250mA. 

Resistance: 0-1 OK. 0.1 Meg. 

£3/19/6 Post 5/- 
C.T.330 20K.OPV 

D.C. Volts 6, 6, 30, 120, 600, 1200. 
3000, 6000. A.C. Volts, 6, 30, 120 
600, 1200. DC. Current, .06-6, 60.: 
600mA Resistance, 6K. 600K, 6meg. i 
60meg. D.B. minus 20 to plus 62 I 
5 Ranges. Specially suitable for 
transistor use 

$15.95 Post, 50c. 

C.T.500 20K.DPV 

D.C. Volts, 2.5, 10, 50. 250. 500, 
1000, A.C. Volts, 10, 50. 250, 500, 
1000. D.C. Current, .05, 5.50, 

500mA. Resistance, 12K, 120K, 

1.2 meg., 12 meg. D.B. minus 20 to 
plus 62 

$13.25 Po*.. Sir 


AMPLIFIERS 
Public Address Range 
240V-AC 


MINIATURE P.A, AMPLIFIER. 
15 WATTS OUTPUT. 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 

EL.84 output.$39.50 

30 Watt. As above, EL34 

P.P.$95.50 

40 Watt. As above EL34 

P.P.$79.50 

60 Watt. As above EL34 

P.P.$98.50 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 
5/10 with pre amp tiase and treble 
boost. Ultra Linear output $43.50 
5/20in. As above .. ^ ^ $65^50 

TRANSISTOR P.A. 
AMPLIFIER C.A.-512 


REVERBERATION 

UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment, 


P.T.34 1000.0PV 

D.C. Volts, 0, 10. 50, 250, 500, 

1000. 

A.C. Volts, 0, 10, 50, 250, 500, 

1000. 

M.A. 1-100-500 RESISTANCE. 

$5.25 Post., 50c. 

200H. 20K.OPV 

D.C. Volts. 5. 25. 50 250, 500, 

2500. A.C. Volts, 10. 50, 100, 500, 
1000. D.C. Current, 50UA, 2.5, 

250mA. Resistance, 6K, 600K. 

Capacitance, 2 D.B. Ranges. 

.50 Post., 50c. 

ALL PRICES NET. INC. S.-TAX. 


12VDC Operation. 

Output 20 watts. 

Current consumption at max. output 
2.2 amps. 

Input. High imp. mk. Also 
600 ohms and tape. 
Independent gain controls. 
Output: Imp. 4-8-16 ohms. 
Freq. Response: 

200 cps —6000 cps. 
Dimensions: 2ln x 6*/4in x 8 Vi In. 
Complete with instruction book 
with circuit. All plugs. 

PRICE $57.50 


£2/17/6 

Port. 3/6. 


$5.75 


ELEGA 

REVERB. SPEAKERS 

Automatic addition of reverberation 
to any existing amplifier. 

Handles 12 Watts. 

£12/15/- $25.50 


CO-AXIAL SPEAKERS 
C.S.-30. 12" 

V.C. 16 ohm. Cross over 3,000 
cycle. Frequency range 40 to 
20,000 cycles. Rated 20 Watts. 

£13/19/6 $27.95 

C.S-20. 8" 

V.C. 16 ohm. Cross over, 3,000 
cycle. Frequency range 40 to 
20,000 cycles. 

Rated 8 Watts. 

£7)/19/6 $15.95 


INTER. COM. UNITS 

2 Station Transistorised 

$11.50 £5/15/- 

4 Station, including Master. 

$20.25 £10/2/6 


4 CHANNEL 
MICROPHONE 
MIXER 

PRE AMPLIFIER 
$7.75 

Post., 50c. 


DYNAMIC 
MICROPHONES 

DMS-3 Hl-Imp. SS.50 

DM-305, 600 ohms or 

Hi-Imp. Suitable stand 

mounting. $9.75 

DM-304 Dynamic Cardoid. 

50 ohms or Hl-Imp. Suit- 
able stand mounting .. $15.75 

D.M. 307 Hl-Imp.£7/10/- 

CM-10 Crystal HMmp. Suit 

stand mount. $5.75 

DM-108 Cardoid.£5/17/6 

DM-201 Flexible T Stand £3/17/6 
3 Section Floor Stands .. £3/12/6 
Post., N.S.W., 25c? Interstate, 35c. 


P.A. SPEAKERS 

8 WATT. 

8in Units fn Waterproof 
Projection Homs. 

15 Ohm. Voice Colls. 

$13.50 £6/15/- 

In Double-ended Flares. 
Duolateral Coverage. 

$14.50 £7/5/- 

Line Output Transformers 
to suit. 

$1.75 (17/6) extra. 


$ 10 . 


ELECTRIC GUITAR 

Pickup Units.$8.75 

Accordion Pickup Units . . $8.75 

Harmonica Pickup Units .. $1.95 

Post., N.S.W. 40c; Interstate, 75c. 


HORN TWEETER 
CT-3 

2,000-20.000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight 1441b. 

£4/9/6 $8.95 


STEREO RECORD 
CHANGERS 


Model. 

$21.50 


4-speed. 

£10/15/- 


De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 

$27.50 £13/15/- 

Posl. N.S.W., $1.15! Intent ate $1.75. 


STEREOPHONIC HI-FI 
HEADPHONES 

With padded earpieces. 
SPECIFICATION: 

Frequency Response: 25-17.000 cps 
Nominal power 1 watt. 

V.C. Imp. 8 ohms each channel. 

$7.75 £3/17/6 

Post., 50c. 


NEW WIDE 
RANGE SPEAKERS 

15 ohm. Twin Cone. 

8 In. $7.00 

12in. $7.90 

5in. $4.50 

5in Tweeter. $3.75 

4ln Single Tweeter. $2,75 

12in Heavy Duty 20 watt . . $15.50 


NEW SPEAKERS 

2In. 15 ohms.S2.75 

2 Vi in, 8 ohms.2.75 

244in, 15 ohms.$2.75 

3V4in, 8 ohms.$2.85 

3Viln. 15 ohms.$2.85 

4i», 15 ohnis.$2.90 

6Viiin, 15 ohms .$3.50 

7in x 5in, 15 ohms.$3.55 

6in, 3, 8, 15 ohms.$3.50 

8ln.$4.25 

12in.$5.25 

Pus 50c post. 


KAMODEN HT 1O0B 
MEASUREMENT 
RANGES 

1. D.C. VOLTAGE 
Sensitivity: 

100,000 ohm/volt. 

500 raA 2.5V, 10V, 50V. 250V, 
500V, 1000V. 

2. A.C. VOLTAGE 
Sensitivity: 

12,500 ohm/volt. 

2.5V, 10V, 50V, 250V, 1000V. 

3. VOLUME LEVELS IN 
DECIBELS 

20 plus or minus 62db in 5 ranges. 

4. RESISTANCE 

Centre Scale 
R x 1 0-20,000 ohm 160 ohm 

R x 10 ‘0-200.000 ohm 1600 ohm 
R x 100 0-2 Meg. ohm 

16,000 ohm 

R x 1000 0-20 Meg. ohm 

160,000 ohm 

5. D.C. AMPERE 

10UA 250UA 2.5 mA 250 mA 

10A. 

$28.75 

(Post $1.25) 


NEW 


RECORDING 

TAPE 


TV 

SIGNAL-BOOSTER 

240 V. operation. No change. To 
set. Simple connection. Extra gain 
on all channels. 

$9.75 

Post 50c. 


£ x d 

3tn Mylar LP 300ft 10 6 

5in Mylar LP 900ft .10 0 

51n Mvlar DP 1200ft . . 15 0 

544In Mylar LP 12000ft ..150 
544in Mylar DP 1800ft . . 1 17 6 

7in P.V.C. 1200ft .... 15 0 

7in Mylar LP 1800 . . . . 1 17 6 

7in Mylar DP 2400ft . . .. 2 10 0 

lOViin Mvlar LP 3600ft .. 3 15 0 

Post 26 per spool. 


PLAYMASTER 4 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt per Channel. 
Bass and Treble boost and Cut. 
Wired and Tested. 

£38/10/- $77.00 


iso 
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BATTERY 

CHARGER 


r\. 



240 Volf A.C. Operation 

3 Rate 6V, 12V TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2Y to 12Y at 
rate of 200 to 500 M.A. 


STANDARD 

2 amp. 6V, !2V, TRC .. $11.50 

3 amp. 6V, 12V, TRC .. $12.25 

4 amp. 6V, 12V, TRC .. $15.25 

5 amp. 6V. 12V. $15.95 

Post. N.S.W. 75c. Interstate $1.25. 


DE LUXE 

3 amp.$16.75 

4 amp.$19.75 

6 amp. $21.75 

10 amp. .. .. $27.75 

Rail or Air Freight on. 


MULLARD 
MAGNAVOX 

BOOKSHELF ENCLOSURE 
Maple, Teak or Walnut 

Complete $26.00 

SUPER BOOKSHELF $40,50 

Post: N.S.W. 50c, Interstate $1.00. 

PLAYMASTER 
BOOKSHELF UNITS 
6in 8in 12in 
$29.50 $33.50 $36.50 

1 WEEKEND - HOLIDAY- [VCNING 1 
( DEMONSTRATIONS AT COLLAROY j 

I PHONE XW5956 FOR APPOINTMENT TO TEST STEREO | 
GUITAR AMPLIFIERS AND TELEVISION. 

TAPE ECHO UNIT 



i 


GUITAR 

AMPLIFIERS 

10-Watt, Two Channel, with Twin 
Cone Speaker $53.55 £26/15/ 
14-Watt, 4 Inputs, Bass and Treble 
Boost. 2 Twin 

Cone Speakers .. $63.00 £31/10/ 
17-Watt, Four-Channel. Bass and 
Treble Boost. Two 
Twin Cone Speakers $76.25 £3$/2/6 

35 WATT 

4-Channel. Bass and Treble Boost. 
4 Twin Cone 

Speakers .. .. $109.05 £54/10/6 

Vibrato with foot control and 2 pre¬ 
set controls for frequency and In¬ 
tensity. $10.50 (£5/5/) extra on 
above models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 29 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9*6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato control 
included. 

$163.50 £81/15/^ 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. Two 12in Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$145.75 £72/17/6 

PiGGY BACK 
GUITAR AMPLIFIER 

3# Walt. ill'll 

00 Wat,.511,-75 

4 Inputs. Bass and Treble Boost. 
Vibrato if required, $10.50 extra. 


Suits any Guitar amp. 
without any alteration. 
JUST PLUG IN. 


$139.50 


PLAYMASTER 106 
AND 107 



Feb. 

and March Elect. Aust. 


106 


WIRED AND TESTED. 

$88.75 


107 


WIRED 

TESTED 

AND 

$79.00 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC.V. Imv_300 Vnns. 10 

tinges. Accuracy 5 cps—1.2 me, 
plus-minus 2dB. 10 cps-1 me. plus- 
minus IdB. 20 cps-250 KC.« plus- 
minus 0.2dB. 

dB. Scale: 40-30-20-10.0. 10.20, 

30.40, 50 dBm. 240 V.A.C. 

$47.50. 

MODEL TE-65 
V.T.V.M. 

DC.V 0-1.5-5-15-50-150-500-1500 V. 
Rms. AC.V. 0-1.5-5-15-50-150-500- 
1500 V Rms. 0-1.4-4-14-40-140-400- 
1400-4000 V. P.P. 

Resistance RX10.100, .IK, ,10K, 
.100K, .!M. .10M. Decibel—10db. 
minus-plus 65dB. 

240 V.A.C. 


$42.50 


TEST EQUIPMENT 



WIDE BAND OSCILLOSCOPE 


5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch $99.75; 5-inch $111.50 

T.O.2 TV portable service unit 2” oscilloscope $59.50. 
C.R.O. DOUBLE BEAM SWITCHING UNITS 
$39.75 



T.E.46 


RESISTANCE- 

CAPACITANCE 

Bridge and Analyser. 
Capacity 20 pfd to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage, 
impedance, transformer ratio, insu¬ 
lation resistance to 200 megs, at 
600V. 

Indications by eye and meter. 

$47.75 


LEADER 

SWEEP & MARKER 
GENERATOR 
SMG 532 

TV aiH F.M. I to 270 Megs. 5.5 
Meg. Crystal for TV sound. Sweep 
width to 12 Megs. Model 531. 

$170.00 

Post.. N.S.W, $1.50t Interstate, $2.50 


SIGNAL GENERATOR 

Deluxe Mo'el TE 20D. 

Freq. range 120 KC—500 Mcs. 

7 Bands. Accuracy 2 per cent. 
Output IV. Provision for Xtai. 
Suitable for s:lf calibration. Marker 
generator. Printed circuit. 240 V.A.C. 

$27.50 

Post.. N.S.W. $75ci Interstate $1.25. 



VALVE TESTER 


Tests all valves, diodes, rectifiers, 
checking filaments, shorts. Merit on 
direct reading. Good-bad meter. 
Complete with tube chart. 

$26.75 

Posl, N.S.W. 25c; Interstate $1.25. 

T.E. 50.-99—5011 

Checks. Nu Vistas. Compactrons, 
etc. 

$34.25 


G.D.O. 

UNITS 

leader. 910. 6-fland. 2 Meg to 
260 Meg Nuvlstorised, 240 V.A.C. 
Operation. Modulated. Calibration. 
Accuracy 2 per cent. 

$41.50 

•T.E. 19 Lafayette. 9 Bands. 360 
K.C. to 260 Megs. 240 V.AC. 
operation 

$39.50 

Post, N.S.W., 50ct Interstate, 75c. 
T.E. 15 Transistorised, 7 Band, 
360 Kc to 270 Megs. 

$34.75 


AUDIO GENERATOR 

DeLwce Model TE—22D. 

Freq. range. Sine 20 cps—200 KC. 
SO. 20 cps—25KC. Output voltage. 
Sine 7V. SQ. TV P-P. Output im¬ 
pedance 1000 ohms. Aec. 5 per cent. 
Distortion less than 2 per cent. 4- 
range attenuation. 

1/1, 1/10, 1/100, 1/IK. Printed 
circuit. 

240 V.A.C. 

$41.50 

Post. N.S.W $1.09; Interstate $1.50 



PLAYMASTER 

115 

The new solid state 
Sterio-Amplifier. 

April Issue. 

Wire and tested. $99.56. 

KIT-SET $92.00 
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Computers — Four new texts 


ABC’s OF COMPUTERS, by Allan Lytel. 
Second edition, 1966. Published by W. 
Foulsham and Co. Ltd., London. Hard 
covers, Siin x 9in, 144pp., many photo¬ 
graphs and diagrams. Price in U.K. 
16/ net. 


DIGITAL COMPUTERS IN AUTOMA¬ 
TION, by Allan Lytel. Published by 
W. Foulsham and Co. Ltd., London, 
1966. Hard covers, 5 fin x 9in, 224pp., 
photographs and many diagrams. Price 
in U.K. 35/ net. 


COMPUTER BASICS — Introduction to 
Analog Computers, by Technical Edu¬ 
cation and Management Inc. Published 
by W. Foulsham and Co. Ltd., London, 
1966. Hard covers, 5Iin x 9in, 288pp., 
many photographs and diagrams. Price 
in U.K. 30/ net. 


COMPUTER BASICS—Digital Computers: 
Mathematics and Circuitry, by Techni¬ 
cal Education and Management Inc. 
Published by W. Foulsham and Co. 
Ltd., London, 1966. Hard covers, 5iin 
x 9in, 224pp., many diagrams. Price 
in U.K. 30/ net. 


With computers and related information 
processing techniques now firmly established 
and finding increasing applications in 
almost every branch of human activity, the 
number of books so far published at all 
levels in this field has surely been somewhat 
disappointing. Probably the main factor res¬ 
ponsible for this situation has been the 
tremendously rapid development of the field, 
the pace set having been increasingly 
beyond that hitherto required for writing 
and publication. 

Lately there have appeared sufficient new 
publications to suggest that the situation 
may improve quite markedly in the near 
future. In any case one would expect that 
an early improvement is inevitable in view 
of the growing application of computers 
to this very problem of rapid and efficient 
publication of information. 

Surely the sooner the situation improves 
the better, because there is going to be 
required a veritable army of people trained 
in the operation and maintenance of com¬ 
puter and information processing facilities. 
Not only this but it seems likely that as 
time goes on people in almost every section 
of the community are going to find it in¬ 
creasingly worthwhile to have at least a 
basic understanding of the way in which 
these facilities function and the types of 


task to which they may be applied most 
fruitfully. 

In view of the topicality of the subject 
and the relatively limited selection of publi¬ 
cations currently available, the four volumes 
which form the subject of this review 
should be of particular interest. 

Incidentally it is because all four of the 
books contain largely related — at times 
even overlapping—content material that they 
are being dealt with here as a group rather 
than individually. A further reason is that 
all four are, ostensibly at least, pitched at 
much the same treatment level, being aimed 
primarily for the technician, advanced hob¬ 
byist and engineering student reader groups. 

As one might expect from its title 
ABC’s of Computers is a basic introduc¬ 
tion—although it should be noted that it 
deals only with electronic digital computers. 
Analog computers are mentioned only 
briefly in the initial discussion for the 
purpose of differentiating between the two 
general groups. 

In turn the book deals with digital com¬ 
puter development, devices used in digital 
circuitry, binary notation and numbering, 
arithmetic and octal numbering, symbolic 
logic, logical circuitry, counters, calculating 
circuits, information storage and input-out¬ 
put devices. A final chapter deals with the 
elementary concepts of programming. 

The style of the writing is rather terse 
and there are a number of places where 
this reviewer could only describe the treat¬ 
ment as “very sketchy.’’ This is probably 
not a very serious criticism of a book in¬ 
tended mainly as an introduction to the 
basic ideas, although it does mean that the 
book can scarcely be considered as a 
primer for the more serious reader. 


Again this reviewer can only describe tf 
treatment as “very sketchy.” In additio 
Digital Computers in Automation seen 
to me to be rather untidily conceived; 
seems to flit here and there, from top. 
to topic with only a vague semblance c 
continuity. In short, it is best considered 
“sampler” rather than a serious intipductio 
to the subject. 

Somewhat in contrast with the first tw 
books are the second two, which are vo 
umes I and III respectively of a five-pai 
Computer Basics series produced originall 
for the U.S. Navy by Technical Educatio 
and Management, Inc. The series was pre 
duced as a comprehensive and well 
organised course for the purpose of train 
ing Navy personnel in the operation an< 
maintenance of all types of computers 
hence it spends considerable time and effor 
in developing a sound foundation of basi 
concepts. 


Digital Computers in Automation is from 
the same author, and is rather similar in 
style and treatment. However it is con¬ 
cerned not with the basic operation of 
digital computers but with the application 
of computers and related digital techniques 
to automation and process control. 

There are 10 chapters, titled in sequence: 
Introduction to Industrial Process Control 

— Process Measurements — Types of 
Control — Modes of Computer Control — 
Control Systems — Computer Techniques 

— Computers for Automation — Computer 
Inputs and Outputs — Process Control 
Computers — Examples of Industrial Ap¬ 
plications. 


Introduction to RF power amplifiers 


PRINCIPLES OF RF POWER AMPLI¬ 
FIERS, published by Techpress, Inc., 
Brownsburg, Indiana 46112, U.S.A. 
Soft covers, 6in x 9in, 118pp., many 
circuits, tables and diagrams. Price in 
Australia $2.35. 


This little book will be of considerable 
value to readers who wish to dig somewhat 
below the surface of RF amplifier opera¬ 
tion. It goes well into the theory of opera¬ 
tion of all classes of amplifiers and the 
various voltage and current relationships are 
clearly illustrated. 

The subject of constant current curves 
is covered in some detail. How such curves 
may be plotted if not already available and 
how they are used, is also covered. In con¬ 
junction with this subject, operating lines 
and diode lines are also explained. A specific 
example is given which explains these 


aspects, along with other considerations for 
an RF power amplifier. 

I would commend this book to students, 
amateurs and others, who wish to grasp the 
operation of RF amplifiers easily and with¬ 
out having to refer to larger textbooks. To 
give some idea of the contents, here is a 
list of the sections: 

Section I. Radio Transmitters. 

Section 11. Amplifier Loads. 

Section III. Frequency Multiplication. 

Section IV. Neutralization. 

Section V. Use of RF Power Amplifiers. 

Section VI. Transmitter Troubleshooting. 

Section VII. Keying Methods. 

Added to these sections, are several exer¬ 
cise questions and an index. We obtained 
a copy direct from the publishers and one 
from the Technical Book and Magazine 
Company Pty. Ltd. (I.L.P.) 


Introduction to Analog Computers, a 

the first in the series, starts off with : 
discussion of the basic idea of computatioi 
by machine. It then follows with a mon 
detailed look at the concepts of analog 
computation, developing as it goes alon£ 
the mathematical tools essential for < 
thorough grasp of machine operation. 

The exposition is throughout lucid, con¬ 
cise and carefully directed. Numerous ex¬ 
amples are taken from everyday phenomena 
and familiar devices to demonstrate basic 
principles. The text is accompanied by 
numerous illustrations, although in 
some cases the latter appear to have been 
reduced to a size where clarity has been 
slightly impaired. 


Digital Computers: Mathematics and 
Circuitry is the third in the series, and 
as its title suggests it is concerned with 
both the basic mathematics and circuitry 
employed by digital computers. It begins 
with a discussion of the characteristics of a 
basic digital computer; follows with a pro¬ 
gressive treatment of basic and advanced 
digital mathematics, and of probability 
theory; and finally deals with mechanical 
digital functions, wave-shaping circuits and 
wave train generation. (Storage and logic 
circuitry, and organisation and program¬ 
ming are treated in following volumes in 
the series.) 

As with the first volume the emphasis 
in on laying a sound foundation of basic 
principles, and the exposition is of a very 
high standard. It would certainly seem from 
the two volumes reviewed that the Com¬ 
puter Basics series as a whole would make 
an excellent introduction to the subject for 
the serious student. 

All four books reviewed were received 
directly from the publisher, who gave no 
details as to local price and availability. 
However it is highly likely that all four 
will be available from the larger bookstores 
by the time this review is published. If not, 
they would almost certainly be obtainable 
on order. (J.R.) 


Hi-Fi guide 


HI-FI AND TAPE RECORDING GUIDE, 
edited by Keith Winser. Soft covers, 
132 pages (including covers), size 9£ x 
5Hn. Published by The Age: Keith 
Winser Publications, 233 Collins Street, 
Melbourne, Victoria. Available from 
booksellers, price $1. 

This 5th edition of Keith Winser’s annual 
survey of high fidelity in Australia contains 
a considerable amount of information of a 
non-technical nature to guide the high 
fidelity enthusiast in the selection and 
operation of his equipment. All the units of 
a complete system are covered in turn. 
Written entirely in layman’s terms, its main 
purpose is to assist the reader, having little 
or no technical knowledge, to understand 
the main points to be considered in select¬ 
ing equipment, and to present a catalogue 
of available equipment from which to make 
a selection. 

Once again, considerable space is devoted 


152 


ELECTRONICS Australia , May , 7967 









3 recorded music, with a section on re- 
oraings of Australian origin, including a 
rief description of the contents, manu- 
acturer, catalogue number and retail price, 
s. longer article describes the recording of 
Australian works by the Foundation for the 
Recording of Australian Music (F.R.A M) 
ssued by the World Record Club. 

The section on tape recorders has been 
acreasin^ steadily in size with each sue* 
ceding issue, and now accounts for nearly 
>ne-third of the book’s 130 pages. (H.A.T.) 

★ ★ ★ 

VBC’s OF ANTENNAS, by Allan Lytel. 
Published by W. Foulsham and Co. 
Ltd., Slough, Bucks, England. Hard 
covers, 8Jin x 5iin, 96pp., many dia¬ 
grams and illustrations. Price in Aus¬ 
tralia $2.72. 

Although the above paragraph indicates 
uiblication in England, this book was origi¬ 
nally published in 1966, by Howard W. 
>ams and Co., Inc., Indianapolis 6, Indiana. 
In point of fact, a special introductory 
riiapter, written by W. Oliver specially for 
English readers, has been added to the 
neginmng of the book, the balance of which 
was actually printed in the United States. 

. The author points out that this text is 
intended more particularly for technicians 


Certain books reviewed in these 
pages are submitted directly to 
us by overseas publishers. In¬ 
quiries should be directed to 
local technical booksellers who 
may be able to supply from 
stock or who will normally be 
willing to import against a defin¬ 
ite order. Books reviewed in 
these pages are not distributed 
or sold by “ELECTRONICS 
Australia” 


and amateurs, together with beginning stu¬ 
dents. Very little in the way of mathematics 
is used but the material covered is quite 
well presented and easy to understand. 

The text is divided into five chapters and 
to give some idea of the contents, here is 
a list of the chapter headings: 

1. Radio Waves and Wave Propagation. 

2. Basic Antenna Characteristics. 

3. Antenna Types. 

4. Antennas for Business and Amateur 
Communications. 

5. Antennas for Other Communications. 

Chapter 5, the title of which gives no 

indication as to what it includes, is actually 
devoted to Antennas for Microwaves, Para¬ 
bolic Antennas, Microwave Systems, Tele¬ 
metry, Microwave Landing System, Radio 
Navigation Systems. With the possible ex¬ 
ception of this chapter, there is very little 
in this book which is not readily available 
in other publications. 

Our copy came from Grenville Publishing 
Co., 154 Clarence Street, Sydney. We under¬ 
stand that copies should be available from 
all comprehensive technical bookshops. 
(I.L.P.) 

★ ★ ★ 

SEMICONDUCTOR JUNCTIONS AND 
DEVICES, by Dr William R. Burford 
III and l)r H. Grey Verner. Pub¬ 
lished by McGraw-Hill Book Co., 
Inc., New York, 1965. Hard covers, 
6in x 9in, 328pp., many diagrams and 
circuits. Price in Australia $12.60. 

The authors of this volume state in their 
preface that it was undertaken for thd 
specific purpose of demonstrating the link 
between the basic concepts of solid-state 
theory and the practical aspects of contem¬ 
porary semiconductor electronics. In the 
opinion of this reviewer they have succeeded 
admirably in this purpose, and have pro¬ 
vided a book which should prove of con¬ 
siderable value not only to engineering and 
science students but also and equally im¬ 
portantly to those engineers and scientists 
who received their basic training in the 
“pre-solid-state” era. 

The approach adopted is one which 


LAfAYITTE Transistorised 
Stereo Tape Recorders & Tape Decks 



Lafayette introduce a brand new 
range of fully transistorised stereo 
Tape Recorders and Record/Play¬ 
back Decks with units for all re¬ 
quirements. Prices range from 
$196.50 to $349.50 to provide un¬ 
beatable value for money and top¬ 
line specifications. 

SEND FOR ILLUSTRATED 
COLOUR BOOKLET WITH 
COMPLETE DETAILS 
OF FULL RANGE 


RK-840 $269.50 


Illustrated is LAFAYETTE’S RK-840 Recorder which features • 4-track 
Stereo and Monaural Record/Playback ® 6 watts Output Power # Sound-with- 
Sound $ Sound-on-Sound ® Automatic Shut-off © 3 speeds • Stereo Headphone 
Monitoring Facilities © Direct Record/Playback from Record Player with Mag¬ 
netic Pickup # 3 Digit Tape Counter with Pushbutton Reset. 


New Shipments Arrived 



LAFAYETTE SWR 
AND FIELD 
STRENGTH METER 


Measures SWR Rela¬ 
tive Forward and Re¬ 
flected Power 
Reads Field Strength 
Impedance 52 ohms 
Covers 2 to 30 MC 


$17.95 


A handy 2-in-l meter to check SWR 
measurements and RF field strength. 
Uses sensitive 100 micro-ammeter and 
5-section collapsible antenna. 


LAFAYETTE 

J3 - NUVISTOR GRID DIP 

METER 

• Nuvistor Oscillator 

• Compact True One- 
Hand Operation 

% Slim Colour Matched 
Coils for High Ac¬ 
cessibility 

© Covers 1.7 to 180 MC 
in 6 Bands 

• 240 volts AC Power 
Supply 

$39.75 

A compact unit designed for easy cir¬ 
cuit coupling in hard to reach places. 
Thumb tuning. Sensitive Nuvistor os¬ 
cillator is ideal for checking resonant 
frequencies of tuned circuits, detecting 
stray resonances, checking neutralisa¬ 
tion. 



LAFAYETTE DE-LUXE 100,000 OHMS 
PER VOLT “LAB-TESTER” VOM 



$58.95 


• 100,000 Ohms per Volt DC * 5,000 
Ohms per Volt AC • 6iin Scale. • i 
p.c. Multiplier Resistors • Built-in Meter 
Protection on all ranges • Unique Yel¬ 
low Function Selector Visually Indicates 
Exact Range. Range: DC 0- .5-2.5-10-50- 
250-1000 V, AC 0-3-10-50-250-1000 V, 
DB -10 to plus 49.4 in 4 ranges, DC Cur¬ 
rent 0-10-100 uA, 0-10-100-500 ma, 0-2.5- 
10 amps. Resistance 0-1K-10K-100K-10M- 
100M. 

LAFAYETTE TRANSISTOR 
ANALYSER KIT 6-IN-l TESTER 



$28.95 


• In-Circuit and Out-of-Circuit Transis¬ 
tor Checker (inc. Power Types) • Diode 
and Rectifier Checker # Signal Genera¬ 
tor 0 Battery Tester 0 Voltmeter 
® Millammeter. 


SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY ANY¬ 
WHERE OR WRITE, PHONE OR CALL FOR DETAILED INFORMATION. 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE. 

15A WELLINGTON STREET, 
WINDSOR, S.1, VICTORIA 
51-6362 




AFAYETTE 

ELECTRONICS 

Division of Electron Tube Distributor* Pty. Ltd. 
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seems particularly worthwhile from tl 
viewpoint of communications. It combiiu 
the readability of a largely qualitative an 
descriptive treatment with much of the a< 
curacy and conciseness normally found on] 
in association with a highly mathematic; 
presentation. The exposition progresses log 
cally and smoothly, and makes continui 
references to suggested further reading fc 
those who wish to pursue any of the ma 
erial in greater detail. 

A fair idea of the material covere 
should be conveyed by the chapter heac 
ings: Introduction — Conductivity an 
Band Theory — Conductivity in Semicor 
ductors — Fermi Statistics' and Fermi Lev< 

— Symmetrical P-N Junctions — Biase 
P-N Junctions — Single-Junction Device 

— Simple Transistors or Two-Junction De 
vices — Transistor Amplifier Circuits - 
Black-Box Equivalent: Grounded Base - 
Grounded Emitter — Grounded Collecto 

— Transistor Performance and Frequenc; 
Effects — Commercial Transistor Specifica 
tions — Switching Applications of Trans 
istors — Multijunction Four-Layer De 
vices — Other Special Devices — Metal 
Semiconductor Contacts — Point-Contac 
Devices — Device and System Reliability 

Each of the chapters ends with a list o: 
references, while the book concludes will 
both subject and author indices. A list o: 
symbols and abbreviations precedes the in 
troductory chapter. 

The content is quite progressive, and in¬ 
cludes treatment of such processes as planai 
fabrication, diffusion and epitaxy, and such 
devices as the solar cell, the unijunction, 
the FET and the thin-fiim transistor. 

In short, the book appears to this reviewer 
to be a very well written introduction to 
semiconductor devices and their operation, 
and eminently suitable both as a text for 
the engineering and science student and as 
a text/reference for the engineer and ad¬ 
vanced technician. 

Our copy came directly from the Aus¬ 
tralian office of the publisher. However, we 
understand that copies are available from 
all of the larger bookstores and mail-order 
suppliers. (J.R.). 

★ ★ ★ 

THE ELEMENTS, by Samuel Ruben. Pub¬ 
lished by W. Foulsham and Co. Ltd., 
Slough, Bucks, England. Hard covers 
8Iin x 5iin, more than 103 pp, well 
illustrated. Price in Australia $2.55. 

Although this book is listed as being 
published in England, it was in fact orig¬ 
inally published by Howard W. Sams and 
Co. Inc., Indianapolis 6, Indiana. A special 
introductory chapter has been written by 
W. Oliver for the benefit of English read¬ 
ers. This chapter is printed in England and 
added to the rest of the book which is 
printed in the United States. 

This little book is a valuable source of 
informaton on the 103 chemical elements 
which are listed. It should be of consid¬ 
erable use as a reference to all students 
and others whose interests lie in the field 
of chemistry, physics and electronics 
particularly. 

A page is devoted to each element and 
all the relevant information on that element 
is clearly listed and illustrated. The top half 
of each page is taken up with a rectangle 
containing the most frequently required 
information. In the top left and right hand 
corners are the atomic number and atomic 
weight, respectively. Immediately below and 
in the centre, is the symbol, with the name 
of the element below that. Then there is 
a circle, calibrated in degrees Celsius. 
Pointers are then located which indicate the 
melting and boiling temperatures. 

In the bottom left hand corner is the 
valence. electron potential and immediately 
above in a small box, is the electrical 
resistivity. At the bottom right hand corner 
the chemical valence is given, together with 
the principal quantum number and princi¬ 
pal electron shells. 

The bottom half of the page is devoted 
to all the rest of the relevant information 
which is available for the particular 
element. Such information includes the fol¬ 
lowing: periodic classification, naturally 
occurring isotopes, density, latent heat of 
fusion, specific heat, co-efficient of linear 


THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 


IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN *80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH¬ 
OUT OBLIGATION. 


Age 


T.T.I. 


To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

Please tell me more about T.T.I. Electronics 
Training, without obligation to me. 


Name. 


Address 


Present occupation 

-The Industry-approved Technical Training Organisation 

EA 


Electronics 

Technicians 


Put yourself in this picture! With training through T.T.I., you could 
qualify for a start in the Electronics Industry as a: 


• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician a Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 

WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 

TECHNICAL TRAINING INTERNATIONAL, a world-wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 


ENJOY HIGHER PAY AND MORE SECURITY 


WHY NOT YOU? 
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ermal expansion, thermal conductivity, 
tiization potential, electron work function] 
idation potential, electrochemical equiva- 
ats, ionic radius, electronic configuration, 
lence electrons, crystal form, radioactive- 
ilf life. 

It will be readily seen that the informa- 
m given is far from elementary and is 
>t intended for beginners. However, in my 
)inion, this is a most valuable publication 
id I can commend it to all who may be 
iterested. 

Our copy came from Grenville Publishing 
o., 154 Clarence Street, Sydney. Copies 
lould be available from comprehensive 
•chnical booksellers. (I.L.P.) 

★ ★ ★ 

LECTRONICS DATA HANDBOOK, by 
Martin Clifford. Published by Gerns- 
back Library, Inc., New York. Soft 
covers, 8Jin x 5iin, 159 pp. Many 
tables and well illustrated with dia¬ 
grams. Australian price, $3.70. 

The author of this work points out the 
eed for anyone engaged in the field of 
lectronics to have ready access to a large 
tore of data, such as formulas, mathe- 
latical tables, etc. He also agrees that all 
his information is readily available in cur- 
ently available textbooks. At the same 
ime, the need for a book devoted to 
othing else, for easy reference, is very 
lesirable. To my way of thinking, this is 
ill quite true and this book, although not 
jssential in any library, could still be very 
landy. 

The first chapter is devoted to DC oir- 
:uits, covering calculations using Ohm’s 
Law and Kirchoffs Laws. Chapter two deals 
with AC circuitry, giving a number of 
formulas, together with conversion tables, 
exponents, etc. As the subject of AC is a 
lengthy one, needless to say, there are many 
aspects which need to be covered. The 
author appears to have discharged this re¬ 
quirement very well, touching on such mat¬ 
ters as capacitance, inductance, impedance, 
vectors, Q, transformers and filters, just to 
mention some of them. 

Vacuum tubes and vacuum tube circuits 
are covered in the third chapter. Formulas 
for amplification factor, mutual con¬ 
ductance and plate resistance, with their 
relationship to each other, open the chap¬ 
ter. Then formulas for voltage amplifiers of 
various configurations, showing the 
equivalent circuits, are well covered. Nega¬ 
tive feedback, and various aspects of power 
amplifiers are dealt with in a similar fash¬ 
ion. 

Chapter four is devoted to transistors 
and, suffice it to say, that it is covered in 
much the same way as the former chapter 
on vacuum tubes. 

Antennas and Transmission Lines are 
the subjects covered in chapter five. The 
usual formulas for antenna calculations and 
similar information for parallel and 
coaxial transmission lines are given. In 
addition, seven pages are devoted to a table 
listing many types of antennas, with a 
brief description and application for each 
type. 

Chapter six touches on measurements. 
Needless to say, such a wide subject could 
not be treated adequately in just a few 
pages. Most of the space is devoted to 
bridges and Lissajous patterns on the oscil¬ 
loscope. 

Chapter seven includes such tables as 
logarithms, squares, cubes and roots, con¬ 
version factors, and other useful informa¬ 
tion. 

In short, this is well-presented informa¬ 
tion and is commended to readers who 
want such information in this accessible 
form. 

Our copy came from Grenville Publishing 
Co., 154 Clarence Street, Sydney. Copies 
should be available from comprehensive 
technical booksellers. (I.L.P.) 

★ ★ ★ 

WORLD RADIO TV HANDBOOK 1967 
21st EDITION. Published by World 
Radio TV Handbook Co. Ltd., Den¬ 
mark. Soft covers, 304 pages, 81in x 
6Iin. Price in Australia $5.40. 

Regular readers of this useful annual will 
welcome the latest edition, if only for the 


routine program and frequency schedules, 
station addresses, etc., which are regular 
features. However, the front of the book 
also contains a wealth of interesting articles 
of a general technical nature, many of 
which will prove extremely valuable to 
anyone interested in short-wave listening. 

Some idea of the general interest coverage 
can be gained from the following chapter 
headings: How To Use The Handbook, 
International Broadcasting and TV Organi¬ 
sations, Eurovision in 1966, Colour TV 
Standards For Europe, Intercontinental 
TV Progress 1966-Future 1967, Solar Acti¬ 
vity 1967, Reception Conditions Expected 
During 1967, Short-wave Radio and Iono¬ 
sphere, and Aerials — The Why and the 
Wherefore. 

As usual, the body of the book is devoted 
to what must certainly be the most complete 
list normally available of the broadcast, 
short-wave, and TV services throughout the 
world. Nethertheless, in spite of the vast 
mount of information presented, it is logi¬ 
cally separated into appropriate groups, 
making it relatively easy to find the required 
reference. 

This book would seem to be a “must” for 
all short-wave enthusiasts, whether begin¬ 
ners or seasoned listeners. 

Our copy came from Technical Book and 
Magazine Co. Pty. Ltd., 289 Swanston 
Street, Melbourne, Victoria. They advise 
that copies are available from stock. 
(P.G.W.). 

★ ★ ★ 

INTERPRETING F.C.C. BROADCAST 
RULES AND REGULATIONS. Edited 
by Verne M. Ray. Soft cover, loose 
leaf binding, 160 pages x 41in. 
Published by TAB Books, Thurmont, 
Maryland, U.S.A. 

Quite frankly, we doubt whether this 
book is likely to have any appeal to Aus¬ 
tralian readers. It deals almost exclusively 
with the American F.C.C. regulations as 
they apply to broadcast stations, and parti¬ 
cularly in regard to program content, ratio 
of advertising time to program time, suit¬ 
ability of program material to the listener 
in general and the associated community 
in particular, and similar matters. 

As such it would appear to have little 
bearing on the local scene, and its value 
would seem to be confined to providing a 
comparison between the local station 
authorities and their counterparts in the 
U.S., and demonstrating how much better 
—or worse—off one is than the other. 

Our copy came direct from the publishers. 
Price in U.S. $5.95 (P.G.W.) 


LITERATURE—in brief 

STANDARDS ASSOCIATION OF AUS¬ 
TRALIA has issued amendments to the 
following approval and test specifications: 
Cl00, Definitions and General Requirements 
for Electrical Materials and Equipment (No. 
5); C109, Appliance Plugs and Appliance 
Inlet-sockets (No. 2); Cl 12, Plugs and Plug 
Sockets (No. 4); Cl 13, Wall Switches (No. 
10); Cl26, Extra-low Voltage Transform- 
irs (No. 8); C129, Electric Fence Control¬ 
lers (No. 3); Cl35, Electric Fuses (No. 7); 
Cl45, Radio Interference Suppression De¬ 
vices (No. 5); C151, Busways (No. 5); 
Cl62, Domestic Electric Food Mixers (No. 
4); C171, Domestic Electric Sewing 

Machines (No. 3). 

Copies of the amendments may be ob¬ 
tained from Association offices. Amendment 
No. 5 to Cl 00 costs 30c a copy, but the 
other amendments are available without 
charge. For convenience, C100 has been re¬ 
printed with all amendments incorporated, 
price $2. The specification for room heat¬ 
ers, Cl03, has also been reprinted with the 
published amendments incorporated, price 
80c. 

ELECTRONIC MUSIC REVIEW, a 

new quarterly magazine, is devoted to mat¬ 
ters of interest to electronic music com¬ 
posers, engineers, performers and listeners. 
It deals with the uses of electronic equip¬ 
ment in composing and performing music. 
The first issue features a special section of 
articles by scientists and musicians on tech¬ 
niques of automated music production. 


The magazine is now available at $6 
(U.S.) annually from the Independent Elec¬ 
tronic Music Centre, Trumansburg, N.Y. 
14886. A complimentary copy of the first 
issue will be supplied on request. 

STANDARDS ASSOCIATION OF AUS¬ 
TRALIA announces that copies are now 
available of the 1967 Annual List of Aus¬ 
tralian Standards. The document, compris¬ 
ing 188 pages, gives a summary of every 
Australian standard specification, code of 
practice, method of test, glossary of terms, 
etc., current at December 31, 1966, and 
includes a 24-page subject index. In addit¬ 
ion, a listing is given of all published 
recommendations of the International Org¬ 
anisation for Standardisation, and the Inter¬ 
national Electrotechnical Commission. 
Copies may be obtained from any office 
of the Association for $1 each. 

The Association is seeking comment on 
a draft standard specification for hard- 
drawn bare copper conductors for overhead 
power transmission purposes, issued as Doc. 
1132. The draft is a part revision of the 
existing standard C306 for copper conduct¬ 
ors. Copies may be obtained, without 
charge, from the Association’s headquarters 
at 157 Gloucester Street, Sydney, or from 
branch offices in capital cities and New¬ 
castle. Comment should reach the Associa¬ 
tion not later than May 31, 1967. 

MEASUREMENT NEWS for January- 
February, 1967, published in the U.S.A. by 
Hewlett-Packard, summarises the latest 
additions to their range of test equipment. 


RADIO 

ENTHUSIASTS 

Learn 

amateur radio 
in your spare time. 

Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott’s show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator’s Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 

Post this coupon: 

r TO STOTT’S: Please send me, free and with- 
i out obligation, full particulars of your i 
I Courses in Radio for Amateurs. 

[ MR./MRS./MISS.. | 

| ADDRESS..... | 

.A8E. I 

I understand no representative will call. 1 
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Items included are magnetic recording sys¬ 
tems with 1.5MHz bandwidth; a digital 
computer for instrumentation systems; a pre¬ 
cision microwave frequency divider; an 
electronic counter with plug-in frequency 
converters; an 11 in x 17in X-Y recorder; 
a low-cost RF sweep oscillator; and a new 
series of signal conditioning modules. 

The Australian agents for Hewlett- 
Packard are Sample Electronics (Vic.) Pty. 
Ltd., 9-11 Cremorne Street, Richmond, E.l, 
Victoria, 

TELECOMMUNICATIONS JOURNAL, 

Volume 34, Number 3, (March 15, 1967), 
the monthly review of the International 
Telecommunications Union, pays tribute to 
the late Dr M. B. Sarwate, Secretary-Gene¬ 
ral of the Union, who died suddenly on 
February 19. 

Other articles in this issue are by K. V. 
Pai on telecommunications development in 
Asia and the Far East; by F. Vallese des¬ 
cribing the C.C.I.T.T. World Signalling Sys¬ 
tem Number 6; and by J. Soulier sketching 
the history of postage stamps issued in 
honour of the Union and on the occasion 
of its conferences. 

Separate editions of the Journal are print¬ 
ed in English, French and Spanish. The 
subscription, by surface mail is 20 Swiss 
francs a year for one language; 30 Swiss 
francs a year for two languages; and 40 
Swiss francs a year for three languages. 
Price for a single copy is 2 Swiss francs. 
There are special rates for airmail. Inquiries 
should be addressed to the Publication Ser¬ 


vice of the International Telecommunica¬ 
tions Union, Place des Nations, 1211 Gen¬ 
eve 20, Switzerland. 

EMERSON AND CUMING, INC., of 

Canton, Massachusetts, U.S.A., has produc¬ 
ed the following new charts suitable for 
note-book or wall mounting. 

Two charts show the dielectric proper¬ 
ties at microwave frequencies of a wide 
range of materials. Over 300 materials are 
included with well-known materials such 
as paraffin wax, polystyrene, nylon, etc., in 
addition to Emerson and Cuming products. 
The values for the dielectric constant from 1 
to 50 are given on the ordinate, while the 
values for the loss tangent between 0 and 1 
are on the abscissa. Each material is locat¬ 
ed at its appropriate dielectric constant and 
loss tangent. The density and heat capabi¬ 
lities of each material are also shown. 

Another chart lists the properties of 18 
different foams. For each material, there is 
given the service temperature, density, com¬ 
pressive strength, thermal conductivity, water 
absorption, dielectric constant and loss tan¬ 
gent. 

Inquiries should be addressed to the Aus¬ 
tralian agents, Wm. J. McLelland; and Co. 
Pty. Ltd., The Crescent, Kingsgrove, 
N.S.W. 

HEWLETT-PACKARD JOURNAL, Vol¬ 
ume 18, Number 5 (January, 1967) features 
a main article entitled “Methods of Measur¬ 
ing Impedance.” This is a review of some 
systems for measuring the impedance of 


Be Paid What You 
are REALLY WORTH! 

Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 
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Textiles 
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Accountancy 
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Shorthand Typing 


Retail Management 
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Roofing, Steel Square 
Timber Home Building 
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All Mechanical Eng. 
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Industrial Management 
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devices and circuits. A second article d< 
cribes “Direct-Reading, Fully-Automa 
Vector Impedance Meters.” This is abc 
two new instruments designed to measi 
impedance magnitude and phase an* 
quickly and easily over a broad frequen 
range. 

Inquiries should be addressed to the He 
lett-Packard agents in Australia, Sami 
Electronics (Vic) Pty. Ltd., of 9-11 Ci 
morne Street, Richmond, E.l, Vic. 

PETROLEUM PEAKS, the journal 
Varian Aerograph, in the latest edition fe 
tures discussions of the application of g 
chromatography to trace analysis. Topi 
include Trace Techniques, Helium Detectc 
Linear Range and Phosphorous Detectc 
Copies of this edition are available fro 
Varian Pty. Ltd. of 38 Oxley Street, Cro* 
Nest, N.S.W. 

TELECOMMUNICATION JOURNA1 

Volume 34, No. 1 (January, 1967), publish 
an article by J. W. Herbstreit, Director < 
C.C.I.R., and H. Pouliquen, C.C.I.R. ei 
gineer, entitled “International Standards fc 
Colour Television.” This deals with tl 
historical and technical aspects of th 
problem. 

The same issue includes and article o 
“Network Concepts for Worldwide Aut< 
matic Telephone Service” by C. H. McGuir 
of the Telephone Association of Canadc 
Information is given on the Application 
Technology Satellite ATS-1, on the use o 
fuel cells to feed a television transmitte 
which is not easily accessible, and on th 
latest satellite launchings. 

“Telecommunication Journal” is th( 
monthly review- of the International Tele 
communications Union and is publishec 
in three separate editions in English, Frencl 
and Spanish. Annual subscriptions are: 2( 
Swiss francs for one language; 30 Swiss 
francs for two languages; 40 Swiss francs 
for three languages. Price for a single cop> 
is 2 Swiss fanes. Copies are available from 
the Publications Service of the International 
Telecommunications Union, Place des Na¬ 
tions, 1211 Geneve 20, Switzerland. 

HEWLETT-PACKARD JOURNAL, Vol. 
18, No. 4, (December, 1966) features a main 
article which describes “A New High-Per¬ 
formance 1.5MHz Tape Reoorder.” This 
has been designed around a current-sensing 
rather than a voltage-sensing input ampli¬ 
fier. Direct benefits claimed for this new 
instrumentation-quality tape recorder are 
decreased noise and more bandwidth. 

Other articles in this issue are: “A Current 
Preamplifier for Magnetic Tape Playback 
Systems,” which describes the current sens¬ 
ing preamplifier used in the 1.5MHz tape 
recorder; “Wideband Cavity-type Coaxial 
Frequency Meters,” which discusses the 
construction used to achieve a broad fre¬ 
quency range for a microwave cavity wave- 
meter; “Simplified Technique for Evaluating 
Diode RF Performance,” in which a simpli¬ 
fied test technique for evaluating the 
performance of a step recovery diode in 
a single stage frequency multiplier is des¬ 
cribed; “Swept-Frequency SWR Measure¬ 
ments in Coaxial Systems,” in which a new 
swept - frequency technique for SWR 
measurements up to 18 GHz is introduced. 

Inquiries should be addressed to the 
Australian agents of Hewlett-Packard, who 
are Sample Electronics (Vic.) Pty. Ltd., 
9-11 Cremorne Street, Richmond, Victoria. 

B.B.C. PUBLICATIONS have published 
a book which contains nearly 300 pages 
entitled “Educational Television and Radio 
in Britain.” It contains 20 papers especially 
prepared for a national conference held at 
the University of Sussex in May, 1966. 
The publication also contains additional 
papers on research and a summary of the 
conference discussions. It provides a com¬ 
prehensive picture of the rapid developments 
in this important field of education, and of 
the steps that need to be taken to ensure 
the closest co-operation among all the 
bodies and institutions involved. Price 21 
shillings in the U.K., it may be ordered 
through booksellers. Q 
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When writing to us :— 

• Please give your name and full postal address, 
including the State. 

• Write the above information clearly or, for pre¬ 
ference, print it in block letters. Your co-oper¬ 
ation will facilitate delivery of replies by mail, 
where such are called for. 


THE FET FACTS 

BJ. (Gordon, N.S.W.) takes us to task 
for using the junction FET in describ¬ 
ing the operation of the preamp design 
published in the January issue. He feels 
also that the article should have given 
information on the MOSFET. 
ou would appear to be a little confused 
)out the facts, P.B.J., so we list them 
ilow for your interest and possibly that 
l other readers. 

) Nowhere in the January article did we 
suggest that the preamp uses a 
MOSFET, because this is not the case. 

2) The junction or JFET is “old” com¬ 
pared with the MOSFET only in the 
sense that it was discovered earlier. It 
is by no means obsolete, and for many 
applications it is as least as good, if 
not better, than the MOSFET. 

3) The Fairchild 2N4360 is not a 
MOSFET, but a P-channel JFET of 
diffused Planar construction. Hence the 
description of JFET operation given was 
entirely appropriate, and the introduc¬ 
tion of the MOSFET and its operation 
would have been irrelevant. 

(4) As you have no doubt noticed by now, 
the operation of both the JFET and 
the MOSFET has been described and 
compared in the “Keeping Up With 
Semiconductors” columns of February. 

BATTERY CASE 

W.T. (Cowra, N.S.W.) says that he could 
not locate any shrinking plastic to con¬ 
tain the cells of his photoflash unit. 
He found that 2-inch polypropylene 
drainage tube is available readily and 
cheapily from plumbing suppliers. The 
1-AH nickel-cadmium cells are a com¬ 
fortable push-fit and the ends can be 
sealed with discs cut from the same 
tubing and held in with Araldite. 
Thank you for the tip. We have published 
it for the sake of other readers faced with 
a similar need. 

FETS AND MOSFETS 

RJ. (Richmond, S.A.) expresses his interest 
in the audio application of field effect 
transistors; having read the article, 
“Using The ‘FET’ in an Audio Pre¬ 
amp” (January, 1967). R.J. makes some 
pertinent comments. He says, “A few 
specifications of the amplifier were 
given, but the important factor of noise 
was omitted, making it impossible to 
compare the circuit with low noise 
transistor, high impedance types.” He 
also says that the Metal Oxide Silicon 
Field Effect Transistor should have 
been mentioned. 

Bearing in mind that the input impedance 
of the preamplifier can be as high as 
lOMohms, with an output noise level 
which is 40dB below the nominal output 
level, the amplifier vindicates itself. Com¬ 
parison of the FET performance with con¬ 
ventional low noise silicon transistors in 
a high impedance configuration indicates 
the same general order of noise. High 
impedance circuits using bipolar transistors, 
in general, require more transistors to obtain 
a limited impedance level at a higher cost, 
with the same noise performance. While 


preparing the article, we did not consider 
a technical discussion of the MOSFET 
relevant to this particular application. How¬ 
ever, the MOSFET was covered in the 
column “Keeping Up With Semi¬ 
conductors,” in the February issue. 

UNSIGNED 

Name Omitted (Wentworthville, N.S.W.) 

asks us for the circuit of a battery 
eliminator and for a 100 milliwatt 
transceiver. 

You made this one too tough for us by 
not signing your name to the letter and by 
writing your street name and number 
rather indistinctly. Please write again and 
we will do our best to help. The 100 milli¬ 
watt transceiver is out, however, because 
home-made equipment of this nature is not 
likely to be acceptable for licensing by the 
P.M.G. Department. 

SLOT CARS 

R.H. (Eudunda, S.A.) wonders whether we 
intend to publish details for a tran¬ 
sistorised slot-car controller. 

None of our staff are slot-car enthusiasts 
but we arranged with a former staff 
member to write an article about his 
home-constructed, transistorised controller. 
Unfortunately, it would have been an 
article on “Why it can’t be done . . 
such were his difficulties with voltage varia¬ 
tions, impulse spikes, contact irregularities 
and so on. We don’t say it can’t be done 
and we don’t say that we won’t ultimately 
do it, but it would appear that there are 
tough problems in designing a really re 
liable transistor controller, which can be 
used on all kinds of tracks and which 
won’t suffer from wrecked transistors. By 


comparison, model train controllers are a 
picnic. 

2-WAY RADIO CIRCUIT 

RJ. (Broken Hill, N.S.W.) asks whether 
we can supply him with a circuit for 
a U.S. Army 2-way radio. 

No, we cannot assist you along these lines. 
From our very inception in 1939, we have 
deliberately opted out of the business of 
stockpiling commercial and service circuits, 
and of copying and selling same. The query 
service covering our own projects is as 
much as we can possibly handle along these 
lines. We would also draw your attention 
to the notice from the P.M.G. Department 
on page 140 of the March issue; while it 
refers particularly to imported “citizen 
band” transceivers, the same thing goes for 
any form of unlicensed transmitter. Inciden¬ 
tally, all technical queries should be ad¬ 
dressed to the Assistant Editor, “ELEC¬ 
TRONICS Australia,” Box 2728, G.P.O., 
Sydney. Do not direct letters to the pri¬ 
vate addresses of our staff. 

THE FULL SPECTRUM 

J.C. (Toowoomba, Qld.) says he would like 
to equip himself with signal generators 
to cover the whole spectrum from 
20KHz to the limit of thermionic tubes. 
Could we help with circuits? 

As you have observed, this is a very tall 
order. First of all, we have never described 
any kind of RF signal generator in the full 
sense of the term, with properly metered 
output and a full-scale attenuator system. 
Few home constructors ever attempt to 
build such instruments. Secondly, we have 
never attempted to cover anything like as 
wide a range of frequencies as you suggest, 
the usual kind of home-built modulated 
oscillator covering from a few hundred 
KHz to 20 or more MHz, as required for 
receiver alignment. We could help you with 
a typical modulated oscillator circuit 
through our query service but that’s about 
all. 

DEAD LETTER 

A letter addressed to Don (the only signa¬ 
ture given), Merredin Railway Station, 
Western Australia, has been returned by 
the P.M.G.’s Department as unclaimed. 
Would the writer please contact our office 
with details of full name and address. 


"FUCTR0NICS Australia" INFORMATION SIR VICE 

T O assist readers, "ELECTRONICS Australia" conducts a technical information service. 

Conditions governing this service are set out below: — 

(1) Address letters to: Assistant Editor, "ELECTRONICS Australia," Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stomps to the value of $0-20 (2/-). Queries not accompanied by a fee will be 
answered in rotation on these pages. 

(3) For the $0-20 fee, we will supply circuit data, as available, from our Files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine. For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel. Where articles are not on File we can 
usually provide a photostat copy at $0-20 PER PAGE. 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of on extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our pro|ects show¬ 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost $0-50 (5/-) each. Original photo¬ 
graphs of most projects are also available, from $0-50 for a 6in x 8in glossy print, postage $0-08 (9d). 

(7) "ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 

(10) A fairly good range of back numbers is available. On issues up to 6 months old there is a 
surcharge of 5c (6d). On issues from 7 to 12 months old the surcharge is 10c (1/*). Over 12 months, it 
•s 20c (2/-). 
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PLAIM 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 


tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 


KNOW 

WHERE 

YOU'RE 

GOING 


A = APPLIED SERVICING 


Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 


A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 


Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 
,X NOW 

enrolments ** 
close 6th June,***^ 

1967. Classes com- 
mence 2 days later. 

Send for training syllabus. *** 
There is no obligation. *** 


NAME . 

ADDRESS 


the MARCONI SCHOOL of 
wireless 


G.P.O. Box 2516, Sydney 

A Service of Amalgamated- Wireless (Australasia) Ltd. 


ANSWERS TO CORRESPONDENTS 

— Continued 


AUDIO EQUIPMENT 

R.S. (Brisbane, Qld.) says that he attaches 
great importance to our assessment of 
audio components and wonders 
whether we could extend our reviews 
of hi-fi equipment in both scope and 
number. 

It’s all a question of time and space. It 
takes quite a lot of time and effort to run 
the trade release pages, even on their present 
limited scope. If we were to expand this 
activity, something else would have to 
suffer. Some journals, of course, run very 
detailed reviews of equipment but their tech¬ 
nical coverage is limited in other directions. 
We would like to expand this section of 
our magazine and will probably do so in 
due course but the rate at which it can be 
done will have to relate to the growth of 
the magazine as a whole. 

AC OR DC? 

C.H. (Kew, Vic.) cannot work out how AC 
can appear at the plate of a valve as 
an amplified version of a DC signal 
applied to the grid. 

In normal operation, a valve has certain 
initial DC potentials applied, the grid being 
negative with respect to cathode and the 
plate positive. When an AC signal is fed 
to the grid, it is really superimposed on the 
DC grid-cathode potential so that the grid 
actually has on it varying DC potential. 
Assuming a load impedance in the plate 
circuit, this grid signal produces a varying 
DC potential at the plate being, in effect, 
the original DC potential with a super¬ 
imposed and amplified AC potential. The 
DC potential is usually prevented from 
affectmg the following stage by a coupling 
capacitor or transformer which, however, 
passes on the AC component. It is thus 
quite correct to say that an amplified version 
of an AC input signal appears across the 
plate load resistor, provided one under¬ 
stands that the signal is here superimposed 
on the initial DC potential. When this 
latter is blocked by the coupling device, only 
the AC component is passed on. 

PICKUP WONT TRACK 

RQ. (Berowra, N.S.W.) bought the Reader’s 
Digest set “The Organ Plays Music For 
A Merry Christmas.” He says that his 
present pickup will not track portions 
of record 2, although it plays satis¬ 
factorily on another system using a 
magnetic cartridge and, fortunately, has 
not been damaged. 

Your comment highlights the old problem 
as to the nature of the equipment a review¬ 
er should use, since practical considerations 
prohibit the resource of reviewing all 
records three times—on superb, good and 
poor equipment. All reviewing for “ELEC¬ 
TRONICS Australia” is done with good 
quality magnetic pickups, whose tracking 
ability would be closely approached or dup¬ 
licated by the best ceramics. Our findings 
should therefore be valid for a large seg¬ 
ment of our high fidelity interested readers. 
At the same time, the cartridge that you 
mention should do better than seems to be 
indicated and we wonder whether it is in 
good order or whether the stylus itself is 
faulty. If it is a sapphire stylus and you 
have used it for a fair while, it is highly 
likely to be worn. 

BASIC TELEVISION 

M.G. (Mt. Lawley. W.A.) found our “Basic 
Radio Course” very helpful and wants 
to know whether we have any plans 
for a basic television course. 

We are hoping to produce companion 
chapters on television which would match 
the general treatment of other subjects in 
the “Basic Radio Course.” At the moment, 
we cannot indicate just when these will 
be published. We have no immediate plans 


to publish a complete course on televise 
any more than we could on hi-fi sour 
amateur radio, industrial electronics, s< 
vicing, etc.—all of which were covered 
an introductory fashion in the Basic Rad 
Course. As regards your question abo 
electronic echo, we know of no pure 
electronic technique which can produce ; 
audio echo. All involve mechanic; 
methods, reverberation units, tape loops, et 

COIL DAT 

L. N. (Auckland, New Zealand) would lil 

further information regarding the win< 
ing of single layer coils for receivt 
“front-ends.” Having been inspired t 
the article of the February, 1965, issui 
titled, “Receiver Front-Ends and th 
coils they involve,” L.N. would like t 
enlarge on this and construct coils fc 
frequencies above 20MHz. 

We are not able to offer any data extent 
ing the article in question but we sugge< 
that you consult a reference such as “Th 
Radio Amateurs Handbook” or the “Radio 
tron Designer’s Handbook.” 

SHORTED TURN! 

I.C. (Lismore, N.S.W.) would like us to pub 
lish an article on the construction ol 
a shorted turns tester. 

Thank you for the suggestion, I.C. While 
we have no plans for such a project at 
present, we will keep your request on file 
for consideration when planning future 
projects. 

MODEL TRAINS 

M. S. (Midland, W.A.) writes to express his 

appreciation of the train controller pub¬ 
lished in our February issue, and asks 
for a further article on electrically oper¬ 
ated points. 

Thank you for your comments, M.S. We are 
glad you found our train controller filled a 
need. We do not feel that electrically oper¬ 
ated points is a suitable subject for a pro¬ 
ject, since this is largely a mechanical 
matter. Perhaps one of the specialist model 
railway magazines have published details for 
construction of this item. 

VARIOMETER SET 

T. W. (Auckland, N.Z.) would like us to 
describe a crystal set using a variometer 
instead of the usual tuning capacitor. 
You’re certainly going back in your tech¬ 
niques, and we simply can’t remember an¬ 
other request along these lines. Most young 
enthusiasts seem to be able to scrounge a 
variable capacitor or an old multiple gang 
from somewhere and follow along conven¬ 
tional lines. It’s the best way of doing it 
anyway. One of these days we may re¬ 
surrect the variometer idea, by way of 
curiosity, but we can’t promise at the 
moment. 

TAPE WANDERS 

A. C. Cheltenham, N.S.W. says that he has 
had a lot of trouble with one particular 
brand of tape not playing reliably on 
certain tracks of his recorder. Close 
inspection suggests that this brand of 
tape has a characteristic which allows 
it to wander up and down across the 
head face, at times partially uncover¬ 
ing the outermost i-track gap. 

Your statement that all other tapes play 
normally would suggest that there is some¬ 
thing unusual about the particular brand. 
However, there may be something about 
your recorder which aggravates the condi¬ 
tion so that it may not show up on other 
types of machine. We have come across 
warped and stretched tapes, which cause 
trouble at times, but cannot say that we 
have pinned them down to a particular 
brand. H 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.60 per line. Each line contain the equivalent of five words each of nine 
letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL ADVER¬ 
TISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the June issue 
must reach our offue before May 5th. Address your advertisements to the Advertising Manager, ELECTRONICS 
Australia, Box 2728, G.P.O., Sydney. 


FOR SALE 


OYSTCNE four-band marine receiver SG70. 
ost 5180, take $80. Rivers, 88 Boyce Rd., 
laroubra, N.S.W. 34-1732. 


ECTRONIC organ. Sawtooth oscillators. 55 or 
1 chassis. Extra chassis, unwlred, no valves, 
est offer. 52 Albion Road. Glen iris. Victoria. 
hone 25-103S._ 

•DYSTONE 740 receiver. Operating, but needs 
dnor repair and adjustment. R. Cornwell. P.O. 
ox 11. Glenbrook, N.S.W._ 

tRGAlttS. Working digital computer. $15. 
h lips EE20 set. $15. Turntable In stand, only 
8.50. Post $1. G. Roesler, Mt. Crawford. 
■ A. _ 

:v and 1.8 KV DC power suppiy. complete or 
omponents. high voltage paper and mica con- 
°nsers. RF, AC. DC. meters, transmitting valves. 
0 KVA auto transformers, relays, contactors, 
notors, blowers. L. Drummond, Gladstone, 
i.S.W._ 

13. $1.10. 6CBC. $1.00. 6BH8, $2.00; 6S4A. 
1.70. 12BY7. $1.20. 6AU4, $1.20. 6EH7. 

1.10. 6AU6. $1.00; 6AL3. $1.10. 6AM6, 

.1.40. 6DQ5A, $1.60. 6BD7. 80c. 1S2. $1.10. 
AU8 $1 JO. 6U8 $1.10. 6CD6, $3.70. 

iBQ7,’ $1.10. 6BZ6, $1.00. 6BM8. $1.20. 6N3. 
I0c7 6DQ5 $4.00. 6CG7, $1.10. 6DB5. S2.S0. 
iGWB $1.20 6CQ8 $120. 6BY7 $1 00. 
2BH7, $1.10. 6EA8. $1.10. 6EM5, 80c. 7N7. 
;2.00. 6BV7. $1.00. 6BQ5 $1.10. SALS. 90c. 
>DX8, $1.20. 6V4, 70c. 6BFS $2.00. 6AW8. 
;l .20. 12AU7. $1.10. 6V6. $1.00. 6BLB 
>1.10. 6AB8. $1.10. Transceiver complete, ex- 
zellent order, plus whip ANT. $25.00. All 
valves new. freight paid. J. Russell. 20 Station 
5t.. Whltebrldge. N.S.W. Phone Newcastle. 
*7318. 


COEL engineers' supplies. Pump designs and 
zastings. See 80o catalogue. Bolton, 72 King 
street. Sydney. N.S.W. _ 

-(ANaiSTOR AMP, GW. Housed in attractive 

limber sloping-front cabinet. Input sen. 5mV. 
cw noise. Many uses. Full price inc. amp., 
zabinet, speaker, v/control, 79/6 ($7.95). Klt- 
;ets Aust.. Box 176, P.O.. Dee Why. N.S.W. 


GNAL Injector Kit. 5000C/S—2MC/S. Very 
landy Instrument Indeed. 2 transistors. Small 
size. 29/6 ($2.95). 35/ wired and tested. Post 
Free. Prompt service. Kitsets Aust., Box 176. 
F>.0.. Dee Why, N.S.W. 


UILD your own transistor radio for 99/6. Range 
50 miles, no aerial needed, drives speaker. 9V. 
Kit complete Inc. speaker. Price 99/6 ($9.95). 
/Vired and tested. $11.55. Kitsets Aust.. Box 
176, P.O., Dee Why. N.S.W._ 

RYSTAL Mic Pre-Amp. Uses 2 transistors, high 
jain. low noise. 9V. ELECTRONICS Aust. clr- 
:uit. Price 49/6. kitset form. 59/6. wired 
and tested. Kitsets Aust.. Box 176, P.O.. Dee 
Why. N.S.W. 


ECEIVER. Booster Amplifier. Covers 550KC— 
20MC/S. Improves sensitivity, selectivity and slg / 
aotse ratio. Stops fade. Power gain: 29DB. 
Unit is connected in series with aerial lead. 
Price 49/6 ($4.95). Wired and tested. $5.95. 
Post free, prompt service. Kitsets Aust.. Box 
176. P.O., Dee Why, N.S.W. 


ECEIVER and converter. Sixteen valves. Four 
to thirty megs. Quality built bv professional. 
Details and photo on request. Write K. Par¬ 
ker, Carisbrook. Victoria. 


. TV and H. Set bound vols. 1947-1955. Index. 
S14. 73-2184, Sydney. 


ILL all back issues “ELECTRONICS Aust." In 

stock all times. 1939-56 copes. 30c: 57-63. 

40c: 1964 to date. 50c. Post incl. T. WEIR. 

5 O'Connor Street. Haberfield, Sydney. 71-2569. 


V PICTURE TUBES: 

1-year warranty $10; 2-year warranty, $12. 
Plus old tube. These are trade prices. 

All types except bonded and 27in. All duds 
must be under vacuum and scratch free. When 
ordering by mall, add freight. Also available 
from Western Suburbs Radio, 1120 Oxley Rd, 
Oxley. Brisbane, at slightly higher prices. Sure 
Brite Picture Tubes, 22a Victoria St, Lewisham. 
Sydney . N.S.W. Phone 56-6363. __ 

RANSDUCERS Piezoelectric Ceramic. We are 
able to offer transducer elements as applied 
to depth sounders, hydrophones, communica¬ 
tion equipment, ultrasonic apparatus, in a wide 
variety of shades, discs, rings, tubes, rec¬ 
tangles, etc. Frequency ranges are from ap¬ 
proximately 200 kHz to 3 MHz and all articles 
come in a silvered and polarised condition. 
Special low frequency stacks for mounted 
elements can be quoted upon. These elements are 
a product of this company and data relating to 
individual applications can be supplied. All 
enquiries welcomed. Ultrasonic Industries 
Pty. Ltd. P.O. Box 94, Bondi Junction. N.S.W. 


AZZ records from blues to modern. Many 
rare items, imports. Send 4c in stamps for 
lists to Brian Kindness, 48 Ramsgate Ave., 
Sans Souci. N.S.W. 


RANSCEI VERS (ex-cabs), having transistor 
power units working order $56 (less crystals). 
Others down to $15. Rangemaster Electronic 
equipment, 31 Rotherham St., Kangaroo Point. 
Brisbane. Phone 91-3597. QLD. 


RECORDING Tape. New, boxed, guaranteed. 
7" x 1800’ 24/6; 5" x 900’ 15/6: 3" x 
225’ 5/6. 80 others. Empty reels from 1/ 

ea. All Mali Order goods at cheapest rates. 
Lists free. ALMO, Box 15. Footscray, Vic- 
t oria. __ 

TRANSMITTING valves—4E27, brand new. $2 
ea. plus 25c postage. A.K. Radio TV Services. 
18 Wray Ave., Fremantle, W.A. 


FOR SALE 


1 AN/ARN6 compass receiver, complete, ex¬ 
cellent condition. 2RF and 21F. tunes 100- 
17S0kc, 4 bands, $50. 3 N088 Pouch Walky 
Talkies. 14 tubes 4 Xtai channels - 38-42mc, 
suit conversion 52 MC $40. QS'er $20. 512 
Blaxland Road. Eastwood. 85-3297, N.S.W. 


TRANSFORMERS wound output or mains and 

specials to order. Paris Radio Electronics. 7a 
burton St., Darlinghurst, N.S.W. 31-3273. 


READER SERVICE 


MULTIMETER and test equipment sales and ser¬ 
vice. Please Inspect the range of meters and 
test equ pment at our new showroom. Write 
for a catalogue, avail, soon. Trade-ins accept¬ 
ed. Repairs a specialty. Metropolitan Meter 
Service. 1 Market St., Sydney. 29-2258. N.S.W. 


MICROGROOVE discs from your tapes. Also tape 
copying service. Highest quality discs at all 
speeds. Prompt service. Moderate charges 
country and interstate. Inquiries welcomed. 
Vltatone Recording Studios. Box 18, Post Office, 
Lane Cove, N.S.W. Phone (Sydney) 42-6154. 


PRE-RECORDED TAPE LIBRARY. Tape recorder 
owners. Join the Australian Tape Recording 
Society and have access to over 1500 top-quality 
tapes at 60c hire. Bi-monthly magazine, new 
tapes, tape and equipment discounts. Send 40c 
S.A.E. to ATRS. Box 9. P.O., Crows Nest. 

N.S.W. 


REPAIRS to receivers, transmitters. Construction 
testing. TV alignments. Xtal convs. any fre¬ 
quency. $48 plus tax. Eccleston Electronics. 
145a Cotham Road. Kew, Vic. 80-3777. 


ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us. Send for 
initial Information on the superb Schober 
(U.S.A.) build-it-yourself kits. No stamps 
required. The Electronic Organ Co.. 124 Living¬ 
stone Avenue, Pymble, N.S.W. (Mail only.) 


TAPE to disc service. Take advantage of W. and 
G. Records’ professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co.. 185a Beckett Street, 
Melbourne. Tel. 329-7255. 


HOBBIES AND MODEL SUPPLIES—Triang rail¬ 
way catalogue 25c. Rivarossi railway catalogue. 
60c. Peco railway catalogue, 38c. Scalextrlc Slot 
Racing catalogue, 25c. Minic Motorways. Cox 
Slot Cars, Dinky Toys. Matchbox Models. 
Meccano. Write for free price lists. Free pack¬ 
ing and postage on all orders. P.J.P. Produc¬ 
tions. 15 Hamilton Street. Gisborne, Vic. 


POSITIONS VACANT 


GOOD TV technician requires position Sydney 
Accommodation if possible. Box No. 2728 
G.P.O.. Sydney, C/o Electronics Australia Ad¬ 
vertising. 


TELEVISION TECHNICIANS FOR NEW ZEA¬ 
LAND.—TISCO (N.Z.) LTD., New Zealand’s 
largest TV Service Company, requires top-grade 
TV technicians for many of their 36 Branches 
throughout New Zealand. 

Basic wages $53.75 per week plus fringe 
benefits. All overtime after 5.30 p.m.. Monday 
to Friday and all day Saturday paid at penalty 
rates. No Sunday work. 

Air fares for technicians and dependants paid 
In full. 

For further details, write in confidence, en¬ 
closing copy of references to 

The General Manager. 

TELEVISION INSTALLATION AND SERVICE 
CO., LTD.. 

Private Bag, 

Auckland. NEW 2*ALAND. 


WANTED 


VITAVOX GP1 driver c/w multi cellular horn, 
cash. 9 Airdrie Road. Caulfield, Vic. Phone 
53-1658. Norman. 


ELECTRONICS World (U.S.l and Practical Elec¬ 

tronics (U.K.) Wanted. A. Unger. Alectown, 
N.S.W. 


WHARFEDALE W10, FSB 15 ohm speaker. Dor- 

rlngton, 5 Northcote Tee.. Mornlngton, Vic. 


TV Phase discriminator, coil TR7, suit H.M.V. 

chas sis F4. W. Hannah . P.O. Baradine. N.S.W. 


ALWAYS RELY ON R.D.S. 

SPECIAL FOR MAY 


1. Packs of Resistors, Conden¬ 
sers. Ideal for serviceman. 
50c. 

2. Peak 5-watt stereo ampli¬ 
fier. $37.00 net. 

3. VT3 Panel Meters, 2” x 2” 
face. 0-lmA, $4.14, plus 
12*% sales-tax. O-IOO^A, 
$5.34, plus 12*% sales-tax. 
0-500/^A, $4.33, plus 12*% 
sales-tax. 

4. 7” x 5” wall speaker boxes $5.31 
net. 

8” wall speaker boxes $6.73 net. 
Mullard Mini speaker boxes $11.75 
net. 

5. T.E.22D Audio Generator. 

Range Sine Wave 20-200,000 c.p.s. 
Square Wave .. 20-150,000 c.p.s. 

$35.00, plus 12*% sales-tax 

6. Grid Dip Meter, TE-18, 360 Kc. to 
220 Me. 

$31.70, plus 12% sales-tax. 

Suppliers of all Radio and TV Components 
Meter and Multimeters 

H200 Multimeter ES/12/6 Net 

CT500 Multimeter £6/9/4 Net 

$12.93 

The Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 
Cnr. George and Harris Streets. 
Phone 211-0816, 211-0191 
Open Saturday mornings, 


TEL-LEIGH-TUBES 

Tel-Leigh-Tubes have pleasure in introducing ‘‘Golden View” tubes at a most 
competitive price. 

These lubes are fully reconditioned and rescreened and are acceptable by 
insurance companies. 

Broken necked, marked or discoloured screened tubes are acceptable for 
exchange (ion-burn excepted). 

ALL SIZES IN STOCK — INCLUDING LAMINATED TUBES 

“Tel-Leigh-Tubes” the top-quality regunned tubes are also available. 

All tubes as advertised are first-quality and are guaranteed jot 12 months. 

r 


TEL-LEIGH-TUBES, 51 REUSS STREET, LEICHHARDT, SYDNEY, N.S.W. 

Country and Interstate customers: Please rail old tubes to Petersham Station . 
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ELECTRONICS Australia 

SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 


SUBSCRIPTION RATES 


PER YEAR 


Commonwealth, Fiji, N. Guinea 

$ 4.10 

£2. 1 

1.0 

United Kingdom & N. Zealand 

$4.60 

£A2. 

6.0 

British Dominions 

$4.60 

£A2. 

6.0 

Elsewhere 

$5.60 

£A2. 

16.0 


POST THIS COUPON TO:— 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 

Name . 

Address . 

Enclosed is $ . for . years. Start with . . . 

(Please use cheque, money order, etc. Do not enclose cash) 


ADVERTISING 

INDEX 

' ■ 


150 


A. 8 t R. Transformers Pty. Ltd. . . 

A.C.E. Radio. 

Adcola Products Pty. Ltd. 

Agfa-Gevaert Pty. Ltd. 

Akai Electric Co. Ltd. 

Amalgamated Wireless (A’sia) Ltd. 
Amalgamated Wireless Valve Co. Pty. Ltd. 

Amateur Astronomers Supply Co. 

Amplion (A’sia) Pty. Ltd.101, 

Arrow Electronics Pty. Ltd. . . 

Asdic Stereo Specialists . . . . . 

Audio Engineers Pty. Ltd.6 

Aust. General Electric Pty. Ltd. 

Aust. Radio and TV College Pty. Ltd. 

Back C 

Basic Radio Course. 

Bright Star Radio. 

Broadway Electronics Pty. Ltd. 

Broadway Electronics (Sales) Pty. Ltd. 2 
Broughton, Peter G. 


Carter, P. Radio and TV Service 
Chapman, Maurice and Co. Pty. Ltd. 

Inside Front C< 

Classic Radio. 

Classic Tape Recorders. 

Classified Advertisements .... 

Comtel International (Vic.) Pty. Ltd. . . 

Control Data Australia Pty. Ltd. 

Convoy International Pty. Ltd. . 

C.R.E. Institute. 

Cunningham, R. H. Pty. Ltd. . . 

C.W. Industries . . ...... . . 

Decca.• 

Deitch Bros. 1 

Dept, of Supply. 

Dynacoustic Electronic Pty. Ltd.1 

Electronic Developments Pty. Ltd. . 110, 1 

Encel Electronics Pty. Ltd. 19, 86, 114, ‘ 

Ferris Bros. Pty. Ltd. 


General Accessories. 

G E.C. (Australia) Pty. Ltd. 

Goldring Eng. (A’sia) Pty. Ltd. . . 42, ■ 

Goodmans industries Ltd. 
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Klapp Electronics Pty. Ltd. 
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Magnetic Sound Industries.84, 
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Manufacturers Spec. Prod. Pty. Ltd. 

60. 92, 

Marconi School of Wireless. 

Mastersound Sales Pty. Ltd. 

Matson Automotive Ind. Pty. Ltd. 

McLellan, Wm. J. and Co. Pty. Ltd. . . 
Modern Science Supplies . 

. Pty. Ltd. 


Mullard* Australia 

National Radio Supplies.144, 

Paton Electrical Pty. Ltd. 

Photronic. 

Precision Windings. 

Pye Pty. Ltd 


Quad .. . 

Radio Despatch Service. 

Radio House Pty. Ltd. 

Radio Parts Pty. Ltd. 

RCA of Australia Pty. Ltd. . . 38. 106, 

R.C.S. Radio Pty. Ltd.. 

Reader’s Digest Assoc. Pty Ltd. 

Recorded Music Salon. 

Regal Cabinets Company. 

Rola Company (Aust.) Pty. Ltd. 

Rowe, H. and Co. Pty. Ltd.70, 

Sansui Electric Co. Ltd. 

Sanwa Electric Inst. Co. Ltd. 

SCEL pty. Ltd. 

Shalley, Peter Electronics Pty. Ltd. . . . 

Sixteen Millimetre Aust. Pty. Ltd. . 

Standard Book Supplies Pty. Ltd. 

Stott’s Tech. Correspondence College 

Technical Training Int. Pty. Ltd, . . 

Tel-Leigh-Tubes. 

“Thought Power’’. 

Trio Corporation. 

Tudor Radio. ’134 

Turnbull, Bill 

United Radio Distributors Pty. Ltd. 

United Trade Sales Pty. Ltd. 

University Graham Inst. Pty. Ltd. 

Warburton Franki Ltd. 44 

Watkln Wynne Pty. Ltd. 

Wedderspoon, W. C. Pty. Ltd. 

Willis, S. E. Trading Co. 

Willis, William and Co. Pty, Ltd. . . . 

Wonder Wool Pty. Ltd. 

Zephyr Products Pty. Ltd.30, 
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t $59.00 THE LABCRAFTSRT 643 

the ONLY turntable anywhere near this price 


it gives you these 
^STANDING ADVANTAGES:- 


YOUR NEAREST G.R.D. RETAILER 


Music Salon 
Musical Ind. 
ipton M. J. Audio 
I ih Hi-Fi P/L. 
las, B.J. Trading 
las Radio 

ronic Developments 
ral Accessories 
ms (Sales) P/L. 
Distributors 
ert Smalls Camera 
crafts P/L 
Wood, D.G. & Co. 
iath, J.H. & Co. 
ern Star Stores 
(Melbourne) Ltd. 
icrsons Hi-Fi Centre 
o Parts Pty. Ltd. 
Elcctrosound 

I A. Electronics 
h City Electrics 
ans Pty. Ltd. 

Pty. Ltd. 
burton Franki P/L 
dsor Hi-Fi 


276 Collins St. 

108 Elizabeth St. 

585 Hampton St. 

66 Mayston St. 

197 Russell St. 

199 Darling Rd. 

232 Flinders Lane 
161 Sturt St. 

8 Station St. 

12 McKillop St. 

193 Princes H'way 
307 Elizabeth St. 

810 Glenferrie Rd. 
208 Lit.Lonsdale St. 
161 Sturt St. 
Lonsdale St. 

205 Dorset Road 
562 Spencer St. 

224 Chapel St. 

731 Centre Rd. 

280 Clarendon St. 
105 Elizabeth St. 

161 Exhibition St. 
220 Park St. 

92 Chapel St. 


South Australia 

194A Hutt St. 
bert Radio Co. 16 Charles St. 

:k's Electronics 199 Rundle St. 

Jser, J.A. 15 BrigalowAve. 

non McLaren Ltd. Leigh St. 

nd Track & Equipment 24 Chapel St. 
scott Electronics 62 Hindmarsh Sq. 

New South Wales 

iw Electronics P/L 422 Kent St. 
io Engineers P/L 34 2 Kent St. 

Isley Imp. Tdg. Co. 166D Glebe Rd. 
idway Electronics P/L 206 Broadway 

morne Camera Store 309 Military Rd. 

kens & Carey (Bathurst) 76 Keppel St. 
eral Accessories P/L 443 Concord Rd. 
Tence & Hansen Ltd 


stersound P/L 
jst-Albury 

lo Despatch Service 
ted Radio Dlst. 
or, A. & Co. 
son, H. Ben 


188 Parry St. 

404 Kent St. 

572 Olive St. 

869 George St. 
Shop 32, Ash St. 
196 Elizabeth St. 
1 66 Glebe Road 


A. C. T, 

Young Ltd. Kingston 

t. Physical Labs. 6 Caladenia St. 

Western Australia 

>rts T.V. & Hi-Fi 832a Hay St. 

ns (W.A.) Ltd. 894 Hay St. 

lyle & Co. P/L 1 Milligan St. 

ieral Accessories 36 Milligan St. 

, Athol M. 613 Wellington St. 

Queensland 

bane Agencies (Dists.) 76 Wickham St. 


ndlers Pty.Ltd. 
ker.Jas. & Sons 
rold, A.E. P/L 
rce, C.A.&Co. 
hies T.V. Centre 
:kson Bros. P/L 
d, Norm Electronics 


Cr. Albert 6>Charlotte 
Victoria St. 

123 Charlotte St. 

33 Bowen St. 

3078 Pac. H’way 
157 Elizabeth St. 

37 Love Lane 


.L. Services 
iders, W. & G. P/ 
lecrafts P/L 
lecrafts-Tasmania 
lecrafts-Tasmania 


Tasmania 

Kingsway 

L 53 Cameron St. 
199 Collins St. 
120 Charles St. 
53 Wilson St. 


Melb. 

Melb. 
Hampton 
Haw. E. 
Melb. 

E Malv. 
Melb. 

S Melb. 

Mitcham 

Melb. 

Morwell 

Melb. 

Hawthorn 

Melb. 

S Melb. 

Melb. 

Boronia 

Melb. 

Prahn. 

E Bentl. 

S Melb. 

Melb 

Melb. 

S Melb. 
Windsor 

Adelaide 

Adelaide 

Adelaide 

Blackwood 

Adelaide 

Camp, town 

Adelaide 

Sydney 

Sydney 

Glebe 

Sydney 

Crem. June 

Bathurst 

Rhodes 

N'cstle W 

Sydney 

Albury 

Sydney 

Sydney 

Sydney 

Glebe 


Canberra 

O'Connor 

Perth 

Perth 

Perth 

Perth 

Perth 

Fortitude VI 

Brisbane 

Mackay 

Brisbane 

Brisbane 

Surfers 

Brisbane 

Mund'burra 

Towns. 

Launceston 

Launceston 

Hobart 

Launceston 

Burnie 


r > 
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* 


MODEL 643 
STEREO RECORD 
PLAYER 


Special flexible rim-belt drive from truly vibration-free 
patented motor suspension which isolates all vibration from 
base plate - gives perfect performance completely free of 
"rumble", "wow" and "flutter". 


* Asynchronous motor (not tied to mains frequency) with special 
governor making motor speed independent of mains voltage and 
frequency. 

* Speed may be adjusted t 10 c jo, 

^.Pick-up arm provided with adjustment for both stylus pressure 
and height; fitted .with velvet action lifting and lowering 
device. 

* Fitted with exceptionally pleasant sounding Merula ceramic 
stereo cartridge with diamond stylus; interchangeable heads 
enable use of mono or stereo, ceramic or magnetic cartridges. 

* Drive spindle ground to extremely fine tolerances - nylon 
and bronze bearings are self-lubricating, virtually service 
free. 


* 


Outstanding Danish design, most attractive in Teak or 
Palisander contrasting with mat black base, (base extra) 


Northern Territory 

zners Music House 2 Darwin Arcade, 
Smith Street 


IIUI Lb UP YOUR OWN INDIVIDUAL 
lll-FI WITH THIS MONEY-SAVING 
LA DURA FT 6 IS Stereo unit 

SEE YOUR NEAREST G.R.D. RETAILER .... OR POST COUPON BELOW 


SOLE AUSTRALIAN AGENTS 


l 




INSTRUMENTS PTY. LTD. 


6 RAILWAY WALK, CAMBERWELL, 
VICTORIA. TELEPHONE 82 1256 



Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 



















FREE BOOK 

COULD BE THI 
TURNING POIP 

IN 

YOUR CAREER 


ASK YOURSELF THESE 
3 QUESTIONS 

] * Am I in a dead-end job? 

2 # Can I use my spare time to get 
ahead ? 

2^ Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television, Does your job 
really offer security — worthwhile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of the fundamental 
principles of Electronics. 


6ET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television ‘ servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after pos¬ 
itions, but remember, it is only the train¬ 
ed men who succeed and A.R.T.C. can 
give you the complete training which is 
necessary for success in Electronics. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security' and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


E. S. 


PTY. LTD. 

& A. BANK BUILDING, 


Cnr. Broadway and City Road, Sydney. 
(Opp. Gr.ee Bro,.) Phono 211-4244 (3 line, 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation , your jre 


booklet “Careers in Radio and Television .” 

NAME . 

ADDRESS - 


Printed by Sungravure Pty. Limited, of Jones Street, 


'iil"i | ililii|ir | Iii n 1 — — —■ | B 

, at Morley Avenue, Rosebery. 






































